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Executive Summary

Biological medicines (biologics) have transformed the treatment landscape of multiple
myeloma and cancer as a whole. The notable shift from cytotoxic agents to targeted
therapies has enabled subcutaneous (SC) administration as a practical alternative to
intravenous (IV) infusion. There is also growing emphasis on improving patient experience,
optimising healthcare workflows, and realising the full clinical and economic value of
medicines—trends that favour more convenient and flexible delivery methods. This is
particularly relevant in multiple myeloma where patients often undergo extended
treatment courses and biologics provide substantial improvements in survival outcomes.

SC delivery offers advantages over IV infusion, including reduced treatment burden,
greater time and location flexibility, and potential efficiency gains. However, current SC
administration in cancer care is still predominantly performed manually via syringe
injection. Physiological constraints of SC delivery and the complexity of biologics limit
injection volumes, often requiring large-gauge needles and resource-intensive preparation
processes. These factors add to the existing treatment burden for patients and workload
for healthcare professionals (HCPs). Research into SC formulations highlights not only
pharmacological advances in biologics but also the persistent operational challenges of
preparation, administration, and integration into clinical pathways.

Novel administration devices, most notably on-body injectors (OBIs), offer an emerging
solution. These devices adhere to the patient’s skin to deliver pre-programmed doses
subcutaneously over a set period, eliminating the need for manual injections. OBls provide
distinct advantages to the patient over conventional syringe administration. For example,
OBIls accommodate high-volume formulations, enable automated, hands-free delivery, and
are designed for ease of use through simple vial transfer and loading mechanisms. They
also incorporate features that improve patient comfort and safety, such as smaller and
concealed needles with retractable safety mechanisms. Together, these design elements
can enhance patient experience, reduce needle-related anxiety, improve treatment
adherence, and minimise disruptions to daily activities.

For HCPs, the use of OBls provides significant benefits by simplifying preparation and
administration, reducing care burden and time requirements, and lowering the risk of
physical strain and occupational injuries. These improvements contribute to greater job
satisfaction, reduced absenteeism, and enhanced clinical efficiency. At the health system
level, OBIs offer potential to streamline workflows, expand treatment capacity, and support
decentralised models of care—an especially valuable attribute in resource-constrained
settings. Such operational efficiencies might contribute to both healthcare sustainability
and cost-effectiveness, in addition to those provided by SC syringes.

With SC biologic formulations expected to grow, adopting OBls in cancer care represents
a strategic opportunity to build on existing benefits of SC drug delivery, and further
advance efficiency, sustainability, and patient-centred service delivery across oncology.

Key points

+ Novel administration devices, once considered supplementary in biologic-device
combinations, may gain strategic importance as subcutaneous biologic injections
become integral to multiple myeloma treatment.

< Wider adoption of On-Body Injectors can help overcome formulation and delivery
challenges, unlocking the full value of biologics and other anti-cancer medicines.

ohe.org
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Introduction

Biologics: driving innovation in the treatment of multiple
myeloma

Biological medicines (‘biologics”) have fundamentally transformed the treatment
landscape of multiple myeloma (MM) and cancer more broadly. Produced using living
organisms or derived from biological sources, these therapies represent a paradigm shift
from traditional chemotherapy by harnessing and enhancing the body's immune system to
target malignant cells with greater precision. This targeted approach enables biologics to
provide improved side effect profiles and enhanced treatment tolerability, while effectively
halting tumour progression (Papiez and Krzysciak, 2021).

The biologics arsenal in MM encompasses several distinct therapeutic categories, each
leveraging different biological mechanisms. Monoclonal antibodies (mAbs) constitute one
prominent category, with agents targeting the CD38 marker protein demonstrating
substantial benefits to survival outcomes and gradually incorporating into standard of care
(SOC) protocols (Dimopoulos et al., 2021). MAbs directed at alternative pathways also
provide valuable options in relapsed and refractory settings, expanding treatment
possibilities for patients.

Beyond mAbs, the biologics landscape includes a diverse range of therapies with distinct
mechanisms of action, offering expanded treatment options across disease stages, from
newly diagnosed to heavily pretreated, refractory MM.

The treatment burden amidst therapeutic advances

Despite progress in the space , therapeutic management of MM remains complex. The
increasingly common addition of a fourth adjunctive therapy into the standard triple-drug
combination regimen’ in early-line treatment has shown improved survival outcomes
(Dimopoulos et al., 2021), but can also exacerbate existing treatment burden.

Treatment burden refers to the combination of healthcare tasks and self-care activities
that patients must undertake as part of their medical care, which has an impact on patient
functioning and well-being (Lyall et al., 2022).

Patients can become overburdened when the breadth and depth of these tasks exceed
their capacity to manage them effectively. Although patients manage and perceive
treatment-related workload to varying degrees, those at later disease stages, who typically
have received multiple treatment options and episodes, have been shown to experience
higher treatment burden (Cheng and Levy, 2019). A critical consequence of elevated
treatment burden is its potential to lead to treatment non-adherence (Selvakumar et al,,
2023), discontinuation, or even treatment refusal.

With medical advancement and the introduction of novel therapeutic agents, treatment
burden associated with new drug formulations and methods of administration can
translate to care burden and workforce challenges experienced by healthcare
professionals (HCPs). Healthcare systems face capacity constraints, with infusion centres

T Triple-drug combination therapy refers to a regimen comprising an immunomodulatory drug, a protease inhibitor, and a steroid, but does not

include biologics.
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operating with unprecedented utilisation and nursing staff managing increasingly complex
treatment protocols (Challinor et al.,, 2020; Dodhia et al.,, 2023).

This has led to greater consideration of system-level impacts when introducing health
technologies in clinical practice, alongside three notable shifts in cancer therapy delivery.
The primary shift observed is the transition away from traditional cytotoxic agents towards
more targeted therapies. Secondly, targeted biologics, which can achieve efficacy with
smaller, more precise doses, have made subcutaneous (SC) administration a viable
alternative to intravenous (V) infusion. Finally, growing emphasis on improving patient
experience, enhancing health system workflow efficiency, and leveraging the full
therapeutic and socio-economic value of medicines has contributed to a broader shift
towards more convenient modes of drug delivery, both within and beyond traditional
clinical settings—an evolution that SC delivery technologies are well positioned to
support.

The case for optimising drug delivery

The SC method of delivery has gathered increasing interest due to its potential to reduce
treatment and care-related burden on patients, HCPs, and health systems, while
accommodating greater time and location flexibility compared to IV infusions. However,
despite their recognised benefits, current SC administration, typically by syringes, faces
significant challenges that limit the full realisation of its advantages.

The fundamental challenge lies jointly between the nature of biological medicines and the
physiological constraints of SC delivery. Unlike traditional therapies consisting of small,
synthetic molecules, biologics are large, structurally complex proteins that are physically
and chemically less stable (Badkar et al., 2021). This creates inherent formulation and
delivery challenges where SC syringe injections are typically limited to volumes of 1-2 mL
(Badkar et al., 2021). Current approaches using large-volume formulations with
absorption-enhancing enzymes require larger gauge needles, leading to increased
injection discomfort, extended injection times, and additional burden on HCPs through
lengthy preparation processes (Bittner, Richter and Schmidt, 2018; Desai et al., 2025a; b).

An emerging solution to these delivery challenges lies in novel administration devices,
most notably on-body injectors (OBIs), also referred to as on-body delivery systems
(OBDSs). These innovative drug delivery devices enable the administration of pre-
programmed doses of medication subcutaneously over a specified period by adhering
directly to the patient’s skin (Badkar et al., 2021), eliminating the need for manual syringe
push. OBls can accommodate large-volume biologic injections while enhancing ease of
use through automatic loading, improving safety with smaller, hidden, retractable needles,
and significantly simplifying preparation and administration processes. In doing so, they
address multiple components of treatment and care-related burden simultaneously. In
contrast to other disease areas such as diabetes, the availability of OBls and other hands-
free administration devices in oncology remains limited (Guo et al,, 2024).

Novel administration devices such as OBIs have long been viewed as supplementary tools
within biologic-device combinations in oncology (Guo et al., 2024). As clinical guidelines
in Europe and other regions increasingly recommend biologics as an integral component
of MM treatment, the role of these devices is shifting. Extending the use of these
innovations may not only overcome formulation and delivery challenges but also unlock
the full value of biologics and other anti-cancer drugs as a whole.
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About this report

As biologics with SC formulations assume an increasingly prominent role in MM
treatment, novel administration devices such as OBls are expected to enter the market as
integral components of drug-device combinations that facilitate SC delivery. This research
explores the possible benefits of OBls use in existing cancer care and examines how they
may address existing unmet needs in MM treatment administration across the following
countries: France, Germany, Italy, Spain, and the UK.
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Methodology

Research questions

The primary objective of this report is to demonstrate the potential benefits of adopting
OBls for administering MM biologic treatments in clinical settings. Three key research
questions (KRQs) guide this analysis:

e  KRQ1. What are the current unmet needs and challenges
around drug delivery in MM?

o KRQ2. How can OBI adoption improve patient outcomes
and experience beyond traditional clinical endpoints?

e KRQ3. How can OBI implementation alleviate health system
challenges and workforce pressures while enhancing care
efficiency?

These research questions are addressed sequentially in the main report sections
(Sections 3, 4, and 5, respectively).

Scope

This report explores how adopting OBls can address existing unmet needs in MM
treatment administration across five European countries: France, Germany, Italy, Spain,
and the UK.

Although manufacturers are increasingly investigating and launching OBlIs, only few non-
insulin OBI devices are currently available, particularly in oncology (Guo et al.,, 2024). At
present, only one OBl is commercially available in supportive cancer care, indicated to
reduce infection risk due to low white blood cells in patients receiving chemotherapy
(Amgen, 2018).

Given the absence of OBIs specifically approved for MM treatment delivery, we utilise this
existing OBI in oncology as a reference case for demonstrating the potential impact of
OBI adoption in MM management. Our analysis predominantly draws upon published
evidence related to this analogue case, supplemented by ongoing investigational trial
results for upcoming OBls expected to enter the oncology treatment landscape. This
approach is detailed in Sections 4 and 5, which describe OBl impacts for patients, HCPs,
and health systems.
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Targeted literature review

A targeted literature review of peer-reviewed publications was conducted using Embase,
Ovid MEDLINE, and Ovid Nursing Database. We applied a PICO (Population, Intervention,
Comparator, and Outcome) search framework, incorporating geographic restrictions
aligned with our study scope. The search strategy employed a two-part approach
corresponding to KRQ 1, and KRQs 2 and 3, respectively, and included studies published
from 2015 to present. This timeframe captures relevant literature following the European
Medicines Agency (EMA) approval of the reference OBl analogue in 2018 (Amgen, 2018).
Detailed search strategies and eligibility criteria are presented in Appendix A.

To supplement the information retrieved from peer-reviewed publications, we also did a
targeted review of grey literature from nursing journals and targeted searches of clinical
practice guidelines for search one (related to KRQ 1) (see Appendix B). For the second
search (KRQ 2 and 3), additional targeted searches were performed using the PubMed
database to identify additional literature related to SC injections.

Detailed identification, screening, and inclusion of articles for full text extraction are
presented as a PRISMA flow chart in Appendix C.

Analytical approach

Relevant articles and insights were extracted using a standardised data extraction form.
We retrieved the relevant information related to MM SOGC; challenges and unmet needs
related to existing drug administration; and the impacts associated with OBls compared
to the SOC.

Challenges and unmet needs, as well as the impacts of using OBls (instead of SOC) were
structured across three levels: patients, HCPs, and health systems. A thematic analysis of
the included articles was also conducted to identify impact categories within each level.
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Current landscape of drug delivery in
multiple myeloma

Epidemiology, disease burden, and treatment innovation

MM is a haematological malignancy characterised by the abnormal production of plasma
cells in the bone marrow (Raab et al., 2009). Severe complications can include bone
lesions, kidney damage, and anaemia, contributing to significant morbidity and mortality.
As the second most common haematological cancer among adults (Abduh, 2024), MM
incidence exhibits geographical variation with high rates reported in Western Europe
(Zhuge et al,, 2025). A global disease burden study of MM observed that Western Europe
experienced the highest age-standardised incidence rate over the past 30 years and
reported lower quality-adjusted life years (QALYs) in 2021, compared to other regions
(Zhuge et al,, 2025). This reflects the substantial clinical and economic burden imposed
on the region under analysis by MM.

A recent analysis examining MM epidemiology and healthcare resources access revealed
two key findings (Ludwig et al., 2020). First, although incidence and mortality were
correlated, mortality rates declined even as incidence increased, particularly in Western
European countries. Second, survival was significantly associated with access to anti-
cancer drugs. Together, these findings suggest that while more cases of MM are being
detected, substantial improvement in prognosis, disease progression, and survival has
been achieved in Western Europe, largely attributed to access to novel therapeutic agents
and biological medicine (Marc S. Raab et al., 2016; Mateos and San Miguel, 2017; Yong et
al, 2016).

Despite these advances, therapeutic management of MM remains complex. Combination
therapies provide opportunities to further improve prognosis and survival, and while they
are particularly prominent among relapsed and refractory patients receiving later lines of
treatment (Marc S. Raab et al,, 2016; Yong et al, 2016), they are also increasingly
recognised and implemented in early-line treatment.

Treatment pathway, standard of care,and methods of
administration

Although variation in treatment options across countries and institutions is common
(particularly as the number of treatment lines increases, see Marc S. Raab et al., 2016;
Yong et al., 2016), the general framework describing the treatment pathway in clinical
practice guidelines aligns across the five European countries within scope. Figure 1
outlines the MM treatment pathway, informed by recommendations by the UK’s National
Institute for Health and Care Excellence (NICE) and European guidance developed jointly
by the European Society for Medical Oncology, European Myeloma Network, and European
Haematology Association (Dimopoulos et al., 2021, 2025; NICE, 2016).
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Figure 1. General treatment pathway for multiple myeloma,

adapted from (Dimopoulos et al., 2021, 2025; NICE, 2016;
Marc S. Raab et al., 2016).

Treatment stages (highlighted in orange

Confirmed diagnosis
s boxes) may include mAb as

Y Combination therapy

=+ Combination or monc-therapy
Induction therapy

Eligibility for SCT Non-SCT

+/- Consolidation therapy

+/- Maintenance therapy Maintenance therapy

Remission Relapsed/refractory patients receiving Remission
subsequent lines of treatment
(second line onwards)

mAb: monoclonal antibody; SCT: stem cell transplant

ohe.org

Different boxes in Figure 1 denote treatment stages. Upon receiving a confirmed
diagnosis, patients receive induction therapy, followed by two distinct treatment pathway
alternatives, depending on their eligibility for stem cell transplant (SCT). Regardless of
SCT receipt, patients typically receive maintenance therapy, then either achieve remission
or progress to a relapsed or refractory state requiring later treatment lines (Marc S. Raab
et al., 2016). With combination therapy representing the mainstay treatment in MM,
therapies are commonly administered via IV infusion or, increasingly, through SC
injections. Table 1 provides a general comparison of IV infusion and various SC delivery
methods.

Compared to IV infusions, SC delivery offers greater flexibility in preparation and
administration, including shorter administration times and better mobility during
treatment, and is often preferred by patients and HCPs (Magarotto et al,, 2024; Zhou et
al, 2015). It also improves care efficiency by increasing treatment throughput, reducing
patient chair time in infusion centres, and lowering costs related to HCP time and
resource use. These advantages are particularly relevant in the evolving treatment
landscape of MM, where patients often undergo extended treatment courses, and
biologics, especially mAbs, provide substantial improvements in survival outcomes.

Although traditionally incorporated as adjuncts in combination therapy, mAbs are
increasingly being used in early-line treatment and integrated into SOC protocols
(Dimopoulos et al., 2021). SC delivery is well-suited to support this transition, with the use
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of OBIs (also referred to as on-body delivery systems or OBDSs) potentially further
enhancing its positive impact by streamlining biologic administration across treatment
stages. OBls are drug delivery devices that attach to the body via adhesion for medicine
injection. The delivery mechanism can be either mechanical, typically activated through
user button, or electromechanical, enabling (semi-)automatic injection coupled with
electronic controls (Badkar et al., 2021). OBIs function as hybrids between SC
autoinjectors and syringe pumps (Desai et al., 2023), combining the ease of use of the
former with the volume capacity of the latter.
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Table 1 Comparison between the characteristics of intravenous infusion and various
subcutaneous administration methods in the context of biologics in oncology
ROUTE OF ADMINISTRATION  DESCRIPTION VOLUME CAPACITY INJECTION ADMINISTRATI NEEDLE INJECTION
ADMINISTRATION METHOD CONCENTRATI ONTIME IN GAUGE MECHANISM
ON? MINUTE® SIZE4
Intravenous (IV)  Infusion Drug vial content is transferred into an IV fluid High, ~100-250mL Low 30-180 Large, Automatic
bag and delivered using an infusion pump. size 20-22
Syringe via manual  Drug vial content is transferred into a syringe and Low, ~1-2mL High 1-5 Medium, Manual
push’ administered manually by injection. size 23-25
Prefilled syringe Drug content is prefilled by the manufacturer Low-medium, typically ~ High 1-5 Medium, Manual
into a syringe, ready for manual injection. ~1-2mL (up to 15mL size 23-26
with enzyme
enhancers)
Autoinjector Drug content is filled by the manufacturerintoa  Low, ~2.5mL High 1-5 Medium, Automatic
Subcutaneous hand-held, pen-like device, which delivers the size 23-27
(sc) dose automatically using a spring or motor
mechanism.
Syringe pumps The drug vial is inserted directly into a pump High, up to 30mL Low 10-20 Medium- Automatic
system that delivers the medication small, size
automatically. 26-29
On-body injector The drug vial is placed directly into a mobile High, up to 100mL Low 10-15 Small, Automatic
device attached to the skin, enabling hands-free size 29-30

delivery.

(Table content adapted from Badkar et al., 2021; Desai et al., 2023; Green, Schneider and Lange, 2024; McCloskey et al, 2023).

ohe.org



OHE

3.3

34

ohe.org

OFFICE OF HEALTH ECONOMICS
CONTRACT RESEARCH

"Manual syringes require manual preparation of vial content by healthcare staff in contrast to
prefilled syringes produced by manufacturers. Both manual and prefilled syringes require manual
injection. 2 Low injection concentration is desirable due to lower viscosity, shorter injection time, and
smaller needles required. An injection concentration equal or above 100mg/mL is considered high
(Desai et al, 2023). 2 The presented general injection time (excluding preparation time) may vary
across specific biologics and formulations. # A higher needle number indicates a smaller needle size.

Biologics are commonly prescribed during induction, maintenance, and later-line therapies
(highlighted in orange boxes of Figure 1), and OBls provide a patient-centred, hands-free
delivery option during these phases.

Evolution and practical limitations of current subcutaneous
administration for patients, professionals, and systems

Traditionally, most biologic products were formulated at low concentrations for IV infusion
to preserve biological stability (Garidel et al., 2017). However, the shift toward mAbs and
longer-acting SC therapies has driven the development of high-concentration SC
formulations (Desai et al., 2023). This shift introduces delivery challenges, as higher
concentration increases solution viscosity, while most existing delivery devices only
accommodate small volumes (Desai et al,, 2023).

The first commercially available high-volume SC products often rely on manual vial-
syringe combinations (Li and Easton, 2018), requiring manual preparation and
administration by HCPs. These non-prefilled syringes store drugs either as liquid ready for
extraction or powder requiring reconstitution prior to injection (Li and Easton, 2018).
While SC prefilled syringes and autoinjectors are more convenient, they are typically
restricted to low volumes and still require manual injection (Desai et al,, 2023). Alternative
delivery options, such as SC syringe pumps, can support controlled or higher-volume
injections. However, they are often bulky, complex to set up, and may restrict patient
mobility due to prolonged infusion times. Additionally, high-viscosity formulations,
especially those co-formulated with absorption-enhancing enzymes, often require larger
gauge needles, contributing to increased injection discomfort and extended
administration durations (Desai et al., 2025b). These factors add to the treatment burden
for patients and increase preparation and administration demands for HCPs.

Given that manual injections remain the predominant mode of SC administration in
clinical settings, there is a clear need to introduce innovative alternatives in SC delivery to
alleviate existing healthcare pressures and delivery additional value for patients and health
systems.

How on-body injectors can address unmet needs

Following information extraction from the literature review, a thematic analysis of the
included articles was conducted. As previously described (Section 2.4), we retrieved the
relevant information related to MM SOC (now identified as SC syringe injections, see
Section 3.3); challenges and unmet needs related to existing drug administration; and the
impacts associated with OBls compared to SC syringe injections.

The findings related to ‘challenges and unmet needs), as well as ‘impact of using OBls
(instead of SC syringe injections) were structured across three levels: patients, HCPs, and
health systems. The thematic analysis performed identified three, three, and two impact
categories related to MM patients, healthcare, and health system, respectively (see Figure
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2). Note that, while these categories are not explicitly used in the following sections, they
inform the analytical presentation and writing.

Figure 2 summarises the unmet needs and challenges related to SC manual syringe
delivery, by category. These include significant treatment burden and logistical challenges
for patients, labour-intensive and technically demanding processes with safety risks for
HCPs, and workflow delays, drug wastage, and capacity constraints at the health system
level. Using the framework illustrated in Figure 2, the following sections extend the
information about the challenges and map how OBls could potentially address them.

Framework outlining challenges and unmet needs

related to standard subcutaneous manual injection

delivery.

» Suboptimal Treatment Adherence

Needle-Related Fear & Anxiety
High Treatment Burden
Significant Travel & Time Burden

» Disruptions to Daily Activities

+ Time and Labour-Intensive Drug

Preparation & Administration
Processes

+ Training & Operational Pressure

Chemical Exposure
Repetitive Physical Strain
Needlestick Injury Risk

Significant Care Time & Workload
Associated with Drug Preparation

& Administration

Efficiency & Operational Capacity

» Biologic Warming Time & Drug
Wastage

« Drug Preparation Limited to Sterile
Production Environments

Care Provision

« Limited in Certain Clinical Settings
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Improving patient-centred care with on-
body injectors

Comparable effectiveness and safety to manual
subcutaneous syringes

A critical aspect of OBI implementation is its ability to maintain therapeutic equivalence
with conventional SC delivery methods. Clinical studies of anti-cancer biologics and
supportive cancer therapies have demonstrated that OBIs deliver bioequivalent drug
exposure compared to manual syringes (Tang et al.,, 2024; Wynne et al., 2025). In a real-
world study with matched cohorts, medicines administered using OBls and prefilled
syringes demonstrated comparative effectiveness with the incidence of chemotherapy-
associated adverse events being lower in the OBI group (McBride et al., 2021).

A trial investigating the safety of OBls also reported minimal skin reddening and no pain
regarding device adhesion, needle insertion, and device removal (Tang et al., 2024). The
incidence of immunogenicity and treatment-emergent antidrug antibodies remained
similar compared to syringe injections. With adverse event rates being comparable across
groups, total healthcare resource utilisation and costs for hospitalisations, emergency
department visits, and pharmacy claims showed no significant differences between OBI
and syringe delivery.

These combined outcomes position OBI as a clinically sound advancement in patient care
delivery with maintained therapeutic effectiveness. However, for chronic conditions like
MM, where patients face multiple treatment episodes with some requiring lifetime therapy
and increasing treatment burden, elements beyond clinical outcomes demonstrate
additional reasons why OBIs can enhance patient experience and support patient-centred
care.

Looking beyond clinical outcomes: patient preference for
novel drug delivery

Patient preferences have become a critical component of cancer care and shared
decision-making, particularly for scenarios where patients typically receive multiple
treatment combinations over extended period, such as MM (Fifer et al., 2020). Patient-
clinician alignment in treatment preferences can lead to improved treatment adherence
and outcomes (Umar et al., 2012). However, HCPs are often unaware of individual patient
preferences, potentially underestimating the impact of treatment attributes on patients’
quality of life (Ailawadhi et al., 2025). Patients have expressed appreciation for HCPs who
recommend treatment options that account for patient treatment goals and preferences
(Ailawadhi et al., 2025).

While SC administration already reduces discomfort compared with IV delivery, OBIls can
further enhance patient comfort by enabling convenient hands-free administration with
smaller needles. In a randomised crossover trial comparing OBIls and prefilled syringes
across treatment cycles, a clear preference emerged for OBls across all administration
settings, including oncology practices, mixed locations, and home environments (Metz et
al, 2021). Notably, patients on longer treatment journeys were more likely to value flexible
administration modes and frequency (Fifer, Galinsky and Richard, 2020), suggesting that
OBIs may be particularly relevant in later treatment stages. Interestingly, this preference
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was also observed in early-stage cancer patients, indicating that treatment convenience is
valued across disease settings.

The primary drivers of OBI preference were reduced time burden, fewer disruptions to
daily and social activities, and greater flexibility in daily planning—benefits especially
valued by patients living further away from oncology centres. Patient preference for
manual SC syringes declined as travel distance increased, reflecting the growing
importance of convenience over time (Metz et al,, 2021). These patterns were
predominantly observed in settings where both OBls and syringes were administered in
outpatient care. This pattern was also confirmed in a patient preference study assessing
treatment priorities and novel therapies across Europe, Japan, and the US, where managing
logistic burden proved critically important for patients. Younger patients particularly
prioritised treatment convenience, considering both route and time of administration,
while European patients prioritised treatments requiring limited treatment time
commitment (Ailawadhi et al.,, 2025), both of which may be supported by OBls.

An international online survey of over 2,000 patients further highlighted the potential of
OBIls to improve adherence among cancer patients with needle phobia (Alsbrooks and
Hoerauf, 2022). High-volume SC injections often require larger needle gauges which can
heighten discomfort and contribute to needle-related anxiety. This, in turn, may lead to
treatment refusal or result in missed or delayed appointments. The survey found that more
than 60% of patients report moderate to severe needle fear, with nearly 90% expressing
preference for devices with hidden or invisible needles—a feature commonly integrated in
OBIs, which also tend to use thinner and shorter needles than SC syringes via manuall
push (Alsbrooks and Hoerauf, 2022; Desai et al,, 2025b).

Although some patients may initially express reservations about using this category of
device, these concerns were shown to decline with experience, and patients become more
likely to choose OBI over syringe delivery once they gained familiarity (Metz et al.,, 2021).
This experience-driven shift in preference suggests that OBls offer a patient-centric
solution that not only addresses lifestyle needs, but also enhances treatment experience,
ultimately improving patient satisfaction and supporting sustained engagement. It also
underscores the importance of clinician consultation and shared decision-making when
prescribing novel administration devices.

Patient implications on treatment receipt and access

Treatment adherence is a key determinant of real-world effectiveness and long-term
health outcomes. In many cancers, adherence remains suboptimal due to factors such as
age, polypharmacy, and high comorbidity burden-- all highly relevant in MM, where the
median age at diagnosis is 70 years and complications are common (Mateos and San
Miguel, 2017). A meta-analysis found that in chronic conditions, including cancer, good
treatment adherence was associated with a 21% reduction in long-term mortality
compared to non-adherence (Walsh et al.,, 2019).

OBIs may help address known barriers to adherence by simplifying treatment access and
administration processes. A multi-centre prospective study found that adherence was
higher among patients receiving supportive cancer therapy via OBls than with prefilled
syringes, indicating that OBls may support alignment with clinical guidelines and sustained
engagement with the therapy (Rifkin et al.,, 2022).

As previously mentioned, time burden is a significant factor that influences treatment
access and continuation. Many patients report that the time spent travelling to and
waiting at treatment centres interferes with their daily lives and well-being. For example,
over one-third of MM patients on maintenance reported time burden as a barrier to care
(Banerijee et al., 2024). This burden can be individual-specific, disease status-specific
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(relating to whether patients are currently receiving active treatment or in remission), or
treatment logistic-related (Di et al., 2024). As such, patient perception of time burden can
directly affect their choice of treatment and even lead to refusal or discontinuation
(Cytryn et al., 2023; Mian et al, 2023). In later lines of MM treatment, where disease
progression and poor health status are more common, the likelihood of treatment
discontinuation increases (Yong et al,, 2016). Treatment refusal, though rare, has been
reported in real-world European data, with patients citing reasons such as emotional
exhaustion, hospitalisation requirements, and reluctance to pursue further treatment after
multiple relapses (Ailawadhi et al., 2025).

OBIs may even help mitigate these risks as healthcare systems decide to shift treatment
delivery from hospital-based settings to community or even home care in the future (see,
for example, UK Gov, 2025), thereby reducing the logistical burden of care. This may be
especially valuable for patients who feel overwhelmed by complex treatment schedules or
who face barriers to frequent travel. By enabling more flexible, less disruptive
administration, OBIs have the potential to reduce both intentional and unintentional
treatment delays, improve adherence, and lower the risk of treatment refusal, particularly
in later treatment stages or among patients with poor functional status (although the
impact in the latter might be less pronounced). Aside from the positive impacts on patient
treatment burden and treatment adherence, these impacts also address existing burden
experienced by HCPs and other health system challenges (explored in Section 5).

Box 1 summarises the unmet needs associated with the SOC and how OBls provide
targeted solutions at the patient level.

Summary Box 1 Mapping how on-body injectors address unmet needs

at the patient level.
CHALLENGES AND UNMET NEEDS OF HOW OBIS CAN ADDRESS CHALLENGES REFERENCE
STANDARD SC SYRINGES
High treatment burden from multiple Align with patient preferences across different (Fifer et al., 2020)
treatment episodes over a patient's treatment stages and care settings
lifetime
Disruptions to daily activities and social ~ Offer flexibility and convenience in administration, (Fifer et al,, 2020; Metz
life due to treatment schedules and can help reduce disruptions compared with etal, 2021)

clinic-based SC manual syringe delivery, when
used in community or home settings
Significant logistical burden in attending  Enable mobility during drug delivery and support  (Ailawadhi et al., 2025;

treatment appointments potential for decentralised care delivery, lessening  Alsbrooks and Hoerauf,
burden of frequent care visits 2022; Banerjee et al.,

2024; Metz et al., 2021)

Needle-related fear and anxiety, Incorporate hidden or invisible needles (Alsbrooks and Hoerauf,

especially with large-gauge needles 2022; Desai et al.,
2025b)

Suboptimal treatment adherence, Improve adherence and promote sustained (Rifkin et al., 2022;

particularly over long treatment patient engagement with treatment Walsh et al., 2019)

durations
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Figure 3

Alleviating health system challenges and
pressures with on-body injectors

The role of healthcare professionals in cancer treatment
administration

HCPs, particularly pharmacy and nursing staff, play a crucial role in the preparation and
administration of injectable cancer treatments (Desai et al., 2025b; a), ensuring accurate
dose delivery and patient safety. To illustrate the operational challenges faced by HCPs
and healthcare systems, we first outline the step-by-step processes typically involved in
the conventional SC administration using syringes. We then consider how OBIs may help
alleviate these challenges in subsequent sections. Figure 3 illustrates the general SC
preparation and administration pathway, highlighting the key actions undertaken by
pharmacy and nursing staff. The role of clinicians, primarily focused on diagnosis and
prescribing, has been excluded for clarity.

Preparation and administration pathway for
subcutaneous syringes, adapted from (Desai et al.,
2025a; b)

Reviewed prescription
following clinician ordering

KEY ACTION(S)

Assemble required materials:
E subcutaneous vial, syringe, transfer
@

Collection of Supplies

needle, and injection needle

Vial Inspection
Remove vial from refrigerator and allow
warming to room temperature
(@n]

Preparation . . .
P = Withdraw required vial contents

under aseptic conditions
= Manually set dose and prime syringe
@

Cold Chain & Delive
v Transport prepared syringe to clinical

&‘ area, maintaining temperature and
s timing as per product stability

e q Process perfarmed by:
Administration ’ v

Manually administer injection using E Pharmacy staff
appropriate technique =
ﬁ Mursing staff

Note: The listed actions corresponding to each process step are non-exhaustive and intended to summarise standard practice
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Once a clinician prescribes treatment and a pharmacist reviews the prescription,
pharmacy staff begin to gather the necessary materials for SC preparation, including the
SC vial, syringe, transfer needle, and injection needle. A critical yet time-consuming step at
this stage is warming the vial contents to room temperature, a requirement for many
biologics. Depending on the product, this warming step on average can take approximately
30 minutes and, in some cases, longer, before the drug can be prepared (Biologic Meds,
2025). The main preparation process involves transferring the vial contents into a syringe
under aseptic conditions using a transfer needle. The dose must then be manually set and
primed, with care taken to avoid issues such as clogging. Once prepared, the syringe is
transported to the clinical area, with strict attention paid to timing and temperature
control due to the limited stability of reconstituted biologics, which often must be used
within hours.

For the administration phase, nurses must exert substantial physical force using
appropriate injection technique and maintain close oversight to ensure the medication is
delivered safely and accurately. This entire multi-step process is time- and labour-
intensive for both pharmacy and nursing teams. OBls offer a valuable tool that could
simplify or eliminate several of these burdensome steps, improving workflow efficiency
and reducing the resource intensity of SC biologic administration.

Reducing care and workforce burden in clinical settings

Workforce shortages, particularly among nursing staff, have become especially acute in
oncology care (Challinor et al,, 2020). Nurses fulfil critical, patient-facing role in
administering cancer treatments while managing extensive clinical and non-clinical
responsibilities. However, more than one-third of nurses involved in MM care in Europe
report insufficient specialised training (Murray et al,, 2018), creating a concerning gap as
modern cancer therapies are increasingly complex and require enhanced skill sets
(Challinor et al., 2020).

The technical nature of syringe-based SC administration, spanning pharmacy preparation
to nurse-delivered injection, requires targeted training for both professional groups. In this
context, OBIs offer a potential solution to relieve training and operational pressures.
Rather than acting as a substitute for workforce competence, OBls can serve as an
effective bridge that simplifies complex tasks and streamlines workflows.

OBIs directly address pharmacy preparation challenges through streamlined processes. A
recent HCP preference study found that pharmacists across university-affiliated hospitals,
non-academic centres, and private practices rated OBI preparation as simple and easy to
learn, often involving only the insertion of a vial into the transfer base (Desai et al,,
2025a). This streamlined approach eliminates many complex compounding steps required
for traditional syringe preparation, leading to consistent pharmacist preference for OBI
systems.

For nursing staff, OBls combine the convenience of prefilled autoinjectors with the volume
capacity of syringe pumps, requiring minimal pre-administration preparation (Desai et al,,
2025b). In a randomised crossover study, both nurses and clinicians expressed strong
preference for OBls over syringe injections after direct experience with both delivery
methods (Metz et al., 2021). The reduced physical force requirements are particularly
significant, as sustained manual injection of high-volume biologics can cause repetitive
strain injuries, a process that can last several minutes and place considerable physical
demands on nursing staff (Desai et al,, 2025b).
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Even trained professionals face considerable occupational health risks during SC syringe
preparation and delivery. Given that chemotherapy and other hazardous drugs are
prepared in the same production units, HCPs handling biologics for SC administration
remain at risk of exposure to harmful agents through inhalation, skin contact, or accidental
splashes. Pharmacists, pharmacy technicians, and nurses are particularly vulnerable,
although these risks also extend to staff involved in cleaning, transportation, and waste
disposal (Graeve et al,, 2017). Such exposures have been associated with adverse health
effects, including skin disorders and reproductive complications (Fransman et al., 2007;
Valanis et al., 1993). OBIs can mitigate these risks by enabling drug administration directly
from sealed, original vials, thereby reducing the need for manual handling, vial transfer, and
compounding under open conditions. This closed-system design lowers the likelihood of
spillage or aerosolisation during preparation and administration, significantly reducing the
risk of occupational exposure to hazardous substances.

In addition to chemical hazards, the compounding and preparation of sterile preparations
require repetitive, forceful motions that may lead to musculoskeletal disorders and elevate
needlestick injury risk (Desai et al., 2025a). With rising demand in service provision, both
pharmacy and nursing staff face growing rates of hand-related repetitive strain injuries.

A meta-analysis of 42 studies involving over 36,000 nurses found an annual prevalence of
work-related repetitive strain injuries exceeding 70% (Gorce and Jacquier-Bret, 2025),
many stemming from injection-related activities. The financial impact is substantial, with
direct and indirect costs including diagnostics, treatment, and lost productivity, reaching
$50,000 to $100,000 per nurse with chronic injury (2007 estimates, unadjusted for
inflation) (Gershon et al., 2007).

Needlestick injuries represent another major occupational concern, with prevalence rates
among nurses ranging from 1.4% to as high as 80% across healthcare settings, largely
reflecting underreporting in systems that rely on passive and voluntary surveillance (Lee et
al, 2005). Underreporting is widespread, with fewer than half of injuries formally
documented (Rezaei et al,, 2017). Individual cases can cost between $51 and $5,000,
depending on post-exposure management needs (Lee et al,, 2005). OBls specifically
address these challenges by eliminating the sustained physical force requirements of
manual injection, thereby reducing strain and injury risk for nursing staff.

Beyond addressing occupational safety and physical burden, OBls reduce patient-related
workload challenges. High-volume SC injections often require larger-gauge needles, which
can increase patient anxiety and lead to missed or delayed appointments. In such cases,
nurses must spend additional time counselling patients, adding to their clinical workload,
and reducing overall care efficiency (Desai et al,, 2025b).

OBIs address this challenge through their hidden needle design, reducing patient anxiety
and the associated need for additional counselling time. The hands-free administration
capability also allows patients to move freely during treatment, reducing nursing
supervision requirements and enabling staff to attend to other patient care needs. These
features provide a cumulative positive impact on care delivery by addressing multiple
workforce challenges simultaneously. They establish a foundation for improving care
delivery and capacity, optimising care efficiency and resource utilisation, and enabling the
potential decentralisation of care delivery models.

Box 2 summarises the unmet needs associated with the SOC and how OBls provide
targeted solutions at the HCP level.
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Summary Box 2 Mapping how on-body injectors address unmet needs
at the HCP level.

CHALLENGES AND UNMET
NEEDS OF STANDARD SC
SYRINGES

Time- and labour-intensive
preparation and administration
processes

Insufficient training provided for
oncology staff despite technical
requirements of syringe
preparation and administration

HOW OBIS CAN ADDRESS CHALLENGES

Simplify preparation by requiring only vial insertion
into the device, eliminating compounding steps and
improving workflow efficiency

Reduce training burden through ease of use,
supporting quicker onboarding of staff

REFERENCE

(Desai et al.,, 2025b; a)

(Challinor et al., 2020;
Desai et al., 2025b; a;
Murray et al., 2018)

Risk of exposure to hazardous

agents during drug preparation and

handling
Work-related strain injuries from
repetitive manual injections

Utilise closed-system designs that minimise manual
handling, vial transfer, and open compounding,
reducing hazardous exposure risk

Remove the need for sustained manual force during
injection

(Graeve et al,, 2017)

(Desai et al.,, 2025b;
Gorce and Jacquier-Bret,
2025; Lee et al,, 2005)

Needlestick injuries during
preparation and administration

Eliminate the need for needle transfer and manual
injection and incorporate needle safety mechanisms

(Desai et al.,, 2025b; a;
Guo et al,, 2024)
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5.3.1 Enhancing care efficiency and expanding operation capacity

Improving health care workflow flexibility and service

The preparation of SC injections faces a fundamental bottleneck in healthcare settings.
Refrigerated biologics must be warmed to room temperature before administration (see
Section 5.1). This process on average requires around 30 minutes and can create

ohe.org

operational burden for pharmacy staff (Biologic Meds, 2025). Beyond the direct time cost,
these warming requirements introduce uncertainty and delay into pharmacy workflows,
reduce overall efficiency, and limit patient throughput capacity. The cumulative impact of
warming delays becomes significant even with conservative estimates. For instance, a 15-
minute warming period for just 40 patients per month results in 10 hours of accumulated
waiting time, during which staff cannot proceed with drug preparation or administration. A
time-and-motion study of SC injection preparation revealed that up to half of the total
preparation time may be spent simply waiting for drugs to reach room temperature
(Slavcev et al., 2021).

These delays generate negative spillover effects throughout the care pathway, including
increased risk of drug wastage. Reconstituted biologics are temperature-sensitive with
limited stability once prepared, requiring administration within a narrow time window.
When patients fail to attend appointments after preparation has begun, the combination
of warming requirements and shelf-life constraints can result in unusable, discarded
medication. Such wastage is costly in oncology, where biologics are frequently high-cost
and paired with on-patent regimens (Hess et al., 2018; Rajangom et al.,, 2025).

OBls offer an effective solution to these inefficiencies. A study investigating biologic
delivery via an OBI found that the device’s internal drug transfer mechanism, combined
with the patient's body heat, can effectively warm the drug in situ, reducing or potentially
eliminating warming time requirements (Gunnerson et al., 2024). This feature enables
(near-)immediate preparation without delay and helps mitigate drug wastage linked to
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patient no-shows. However, it is important to note that this feature is not universal across
all OBI platforms.

The operational advantage of OBIs is well-reflected in HCP preference studies. In a
pharmacist-focused survey comparing OBls to SC syringes, time savings, particularly
through the elimination of warming steps, was the most frequently cited reason for
preferring OBls (Desai et al,, 2025a). When pharmacists were informed that the device
could eliminate warming time, 100% preferred OBIs over syringes, compared to 87% in
scenarios where warming time benefits were not specified.

Beyond time savings, OBls also support improved dose accuracy and reduced product
wastage. Traditional vial-based SC delivery often results in unnecessary product loss due
to overfill and holdup volume i.e, residual drug left in syringes or vials after preparation
(Warne and Mabhler, 2018). OBls are designed to minimise holdup volume and deliver
precise, programmable doses directly from original vials, supporting more efficient use of
expensive therapies.

OBIs also provide greater flexibility in preparation location. Unlike traditional syringe-based
injections, which typically require compounding in sterile pharmacy environments, some
OBIls can be prepared and activated chairside by trained nurses (Desai et al,, 2025b). This
capability alleviates pressure on pharmacy departments, which are increasingly strained by
staffing shortages and rising compounding demands, while improving clinic efficiency by
bringing drug preparation closer to the point of care.

This decentralisation is particularly valuable given the well-documented risks and
operational complexities of sterile compounding. Errors such as incorrect dosing,
contamination, improper labelling, or inappropriate needle sizing can lead to treatment
delays, near-miss events, or direct patient harm (Zhou et al., 2014). These mistakes carry
significant clinical and financial implications, especially in oncology where treatments are
high-cost, time-sensitive, and often part of tightly sequenced regimens.

By simplifying preparation and administration pathways, OBls reduce procedural variability
and ease HCP workload through consistent, controlled delivery. Many OBI platforms allow
direct use of original drug vials with automated filling capabilities, enabling HCPs to
multitask or attend to other responsibilities during preparation. Collectively, these features
support greater workflow flexibility, expand care delivery capacity, and promote more
efficient utilisation of both human and material resources.

The benefits of OBIs at the individual patient and HCP levels aggregate to generate
broader health system value. By simplifying drug preparation and administration process,
reducing manual handling requirements, and lowering occupational hazard risks, OBls help
alleviate the cumulative physical and psychological burden placed on frontline healthcare
staff. These efficiencies support workforce sustainability, an increasingly critical concern
amidst ongoing staff shortages, rising treatment complexity, and growing healthcare
demands (Dixon-Woods et al., 2024).

Nurse burnout carries well-documented implications for health system functioning,
including increased absenteeism, staff turnover, medication errors, and overall reductions
in care quality (Teng et al., 2010). Although all HCPs face burnout risks, rates are
particularly elevated among nurses, especially those working in oncology. Across clinical
settings, nursing staff consistently reported that transitioning to OBls reduced their
workload, freed up time, and alleviated stress (Desai et al,, 2025b), potentially improving
job satisfaction and retention rates.
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Payer and provider preferences align with these workforce-related benefits. In semi-
structured interviews, payers expressed a generally positive perception of novel OBI
devices, citing advantages such as simplicity, ease of use, convenience, improved
treatment adherence, compact design, and the potential to alleviate needle phobia (Desai,
Kenney and Pezalla, 2024). From a scheduling perspective, over one-third of German
clinicians prescribing a supportive cancer therapy reported selecting same-day
administration using OBls rather than SC syringes, primarily to avoid requiring return visits
(Brett Hauber et al., 2018). Although clinician preference for OBls is largely shaped by past
experiences and practice patterns, these choices highlight recognition of OBIs’ potential
to ease capacity constraints and support more efficient use of infusion centre resources.

Preferences for administration flexibility and reduced in-clinic demands reflect a broader
policy shift towards decentralised care delivery. National health strategies such as the UK’s
10-Year Cancer Plan and France’s Haute Autorité de Santé's 2025-2030 Strategic Project,
and Spain’s Global Health Strategy 2025-2030 exemplify this trend (HAS, 2025;
Ministerio de Sanidad, 2025; UK Goyv, 2025), emphasising more efficient, patient-centred
care delivery models.

While OBI use for home administration typically depends on associated medication
licensing, payers acknowledged their potential to support future transitions toward
community-based and, where appropriate, home-based care (Desai, Kenney and Pezalla,
2024). As healthcare systems increasingly prioritise capacity optimisation and resource
efficiency, the value proposition of OBls is likely to strengthen substantially.

Box 3 summarises the unmet needs associated with the SOC and how OBls provide
targeted solutions at the health system level.

Summary Box 3 Mapping how on-body injectors address unmet needs

CHALLENGES AND UNMET NEEDS

at the health system level.

HOW OBIS CAN ADDRESS CHALLENGES REFERENCE

OF STANDARD SC SYRINGES

Biologics warming requirements

introduce uncertainty and delays in

pharmacy workflows. This can

Internal drug transfer and on-body warming from
patient body heat can reduce or eliminate pre-
administration warming time, enabling near-

(Desai et al.,, 20253;
Gunnerson et al., 2024)

contribute to negative spillover effects,
including increased drug wastage, as

immediate preparation and reducing drug wastage
from patient no-shows'

reconstituted biologics have limited

stability once prepared

Product loss due to residual drug

volume in traditional vial-based SC

delivery

Reliance on compounding in sterile

pharmacy environments, adding

pressure to already strained pharmacy

capacity

Allow direct drug administration from original vials

Enable chairside preparation and activation by
trained nurses, alleviating pharmacy workload and
improving clinic efficiency

(Warne and Mabhler,
2018)

(Desai et al., 2025a)

Existing physical and emotional burden
on HCPs, contributing to stress and

reduced efficiency

Centralised care delivery limits
flexibility and patient access

Reduce HCP workload and stress by simplifying
preparation and aligning with HCP preferences
(clinicians, nurses, and pharmacy staff)

Support decentralised care models by enabling
administration in community-based or home
settings

(Desai et al.,, 2025b;
Teng et al, 2010)

(HAS, 2025; Ministerio
de Sanidad, 2025; UK
Goyv, 2025),

"Note that drug warming mechanisms mdy be present in certain OBIs but are not universal across all platforms.
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Building on the analytical framework outlining unmet needs associated with existing drug
administration (Figure 2) and the explored impacts of OBls, we summarise the identified
potential benefits of OBls across patients, HCPs, and health systems, based on the
literature, in Figure 4. These are compared with SC syringe injections, which represent the

current SOC.

The potential benefits associated with on-body

injectors (OBI) in cancer care, compared to standard
subcutaneous manual syringe injections.

Bioequivalent Dose Delivery*
Improved Treatment Adherence
Reduced Treatment Delay
Reduced Treatment Refusal

Minimal Device-Related Events

Aligned with Patient Preference
Enhanced Patient Convenience
Decreased Treatment Burden

Reduced Travel & Time Burden

Fewer Disruptions to Daily
Activities

+ Simplify Drug Preparation &
Administration Processes

« Lower Training & Operational
Pressure

+ Reduced Chemical Exposure

+ Decreased Repetitive Physical
Strain

+ Lower Needlestick Injury Risk

+ Decreased Care Time & Workload

Efficiency & Operational Capacity

+ Reduction in Warming Time & Drug
Wastage

+ Improved Workflow & Location
Flexibility

Medical Errors

+ Prevent Preparation Errors when
transferring drug content

Standardisation of Practice

+ Reduced Variation in
Administration Procedures

Care Decentralisation

+ Support Shift to Community-Based
or Home-Based Care

*The bioequivalent dose delivery of OBls is compared to manual subcutaneous syringe injections.
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Future directions for administration
innovation

This research identifies that OBls, as innovative administration devices, can unlock the full
value of SC delivery in oncology. However, despite their clinical and potential benefits, the
adoption of OBIs and similar devices is hindered by structural barriers and misaligned
incentives across healthcare systems.

6.1 Barriers to adoption of novel delivery devices in cancer care

One major barrier is the additional costs of the device component, which often leads to
restrictive reimbursement criteria and limited funding pathways (Tanenbaum and
Commissariat, 2022). These constraints influence clinician prescribing behaviour and
reduce uptake. This challenge is compounded by healthcare budget silos where device
costs may be borne by a specific provider sector (e.g., oncology departments), while the
broader health system benefits including reduced workload, improved adherence, and
fewer hospital visits, are neither adequately captured nor rewarded. In fact, payer do not
always view OBl as an integrated component of the medicine and may therefore fail to
account for the full value of a drug-device combination (Desai, Kenney and Pezalla, 2024).
This includes overlooking healthcare costs and cost savings beyond the medicine and
device price when comparing the product with other SC delivery methods. This limited
perspective fails to account for the comprehensive value proposition that OBIs offer
across the care continuum.

These cost concerns further complicate reimbursement and adoption. Clinical uptake of
device components may lag behind their paired medicine because devices typically
require distinct reimbursement and coding pathways (CMS, 2024). Healthcare providers
may hesitate to prescribe newly launched devices that lack specific billing or procedure
codes, delaying patient access even when the drug is already approved and reimbursed.
The time required to establish these codes can extend reimbursement timelines and time
to adoption. Beyond these procedural delays, drug-device combinations face regulatory
and health technology assessment (HTA) requirements, including data on component
compatibility and human factors such as user experience (FDA, 2024; Schneider, 2023),
alongside standard clinical and economic evidence, adding further time and uncertainty
prior to launch.

A related challenge lies in the value assessment of drug-device combinations. Depending
on the marketing authorisation and whether the OBl is supplied exclusively with the drug
or separately, such combinations may or may not be classified as single integral products
(EMA, 2019). In both cases, similarly to combination therapies, demonstrating the added
value of OBls within traditional cost-effectiveness frameworks is difficult and not explicitly
delineated by most HTA agencies (Briggs et al,, 2025; NICE, 2023). This creates
challenges for reimbursement and pricing, particularly when the paired medicine is already
priced near the payer’s willingness-to-pay threshold, leaving limited economic headroom
for add-on technology such as administration devices (Briggs et al,, 2025). This is a
challenge that is more likely to arise in countries using cost-effectiveness analyses (and
more specifically the QALY metric) in reimbursement decisions, such as the UK. Unlike
combination medicines that may offer additive or synergistic therapeutic effects, delivery
devices are often viewed as ancillary components and less impactful on clinical outcomes
such as cancer progression or survival, making them more vulnerable to undervaluation.

Yet, OBls are specifically engineered for compatibility with particular formulations and
designed to enhance both patient and HCP experiences. The non-clinical benefits they

ohe.org e



OFFICE OF HEALTH ECONOMICS
) CONTRACT RESEARCH

provide such as improved treatment experience, ease of use, and reduced occupational
risk, are inadequately reflected in current evaluation frameworks. Without accounting for
patient and HCP preferences, the full value of these technologies remains under-
recognised.

6.2 Capturing the full value of administration devices

The challenges of valuing novel administration technologies are not unique to OBls.
Traditional HTA frameworks tend to focus heavily on survival and disease progression
endpoints, often overlooking non-health benefits that matter significantly to patients,
HCPs, and health systems (Mundy et al., 2024; Syeed et al,, 2022).

As highlighted throughout this report, compared with conventional SC syringe
administration, OBls accommodate high-volume formulations, enable automated, hands-
free delivery, and incorporate features that improve patient comfort and safety. These
include smaller, shorter, and concealed needles, as well as retractable safety mechanisms.
Such design elements can significantly enhance patient experience, reduce needle-
related anxiety, improve treatment adherence, and minimise disruptions to daily activities.
For HCPs, OBls simplify both preparation and administration processes, reduce care
burden and time requirements, and lower the risk of physical strain and occupational
injuries. In turn, these benefits might contribute to improved job satisfaction, reduced
absenteeism, and greater clinic efficiency.

At the health system level, OBls offer potential to streamline workflows, expand treatment
capacity, and enable care decentralisation, particularly important in resource-constrained
settings. These capacity-enhancing efficiencies contribute to healthcare sustainability and
may improve cost-effectiveness. However, they are rarely captured in traditional economic
evaluations, which tend to prioritise direct clinical outcomes.

A recent German position paper (Piontek and Stockert, 2023) highlights the urgent need
for capacity-enhancing innovations to address hospital workforce and infrastructure
shortages. Promoting their adoption will require changes at multiple levels—including
more comprehensive definitions of value, recognition of pathway-wide effects, and explicit
consideration of opportunity costs.

To address this evaluation gap, value assessment frameworks must evolve to incorporate
broader dimensions of value—such as staff workload, caregiver impact, organisational
efficiency, and patient preferences. Without this shift, high-impact technologies risk being
systematically undervalued, particularly in oncology, where the use of innovative delivery
devices remains limited (Guo et al,, 2024). This points to a promising line of research
focused on better integrating capacity-enhancing technologies into HTA and policy
decision-making.

6.3 Policy outlook: advancing anti-cancer therapy delivery

Despite current undervaluation of novel administration technologies, emerging trends
suggest growing recognition of their importance. Regulatory approvals of biologic-device
combination products are increasing (Guo et al., 2024), and new studies are beginning to
evaluate not only therapeutic efficacy but also the delivery and operational aspects of
cancer treatment. This reflects a paradigm shift towards understanding how treatment
experience, convenience, and workflow optimisation impact real-world outcomes and
health system performance.
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Research into SC formulation has highlighted not just the pharmacological innovations in
biologics but also the practical challenges of preparation, administration, and integration
into clinical pathways. As more SC alternatives to IV administration enter the oncology
pipeline, there is increasing urgency to consider delivery innovations as integral
components of holistic cancer care—encompassing workflow optimisation, capacity
management, and HCP resource use.

Decision-makers including payers and healthcare providers share responsibility for
ensuring that value assessments of administration technologies are comprehensive and
that innovations receive adequate recognition and reimbursement. HTA bodies can
support this shift by expanding value frameworks to incorporate impact on care capacity,
patient-centric outcomes, and operational considerations. Such efforts will help create a
more supportive reimbursement and policy environment that promotes investment in
high-value delivery technologies, while recognising the preferences of patients, carers, and
HCPs in cancer treatment design and implementation.

While SC formulations currently represent a smaller share of oncology medicines
compared to IV counterparts, this is expected to change. As the portfolio of SC biologics
expands, the role of novel administration technologies will grow in parallel, extending their
benefits across a broader range of cancer types and care settings. Leveraging these
delivery innovations strategically can shape more efficient and sustainable cancer care
systems for the future.



OHE

OFFICE OF HEALTH ECONOMICS
CONTRACT RESEARCH

ohe.org

References

Abduh, M.S,, 2024. An overview of multiple myeloma: A monoclonal plasma cell
malignancy’s diagnosis, management, and treatment modalities. Saudi Journal of Biological
Sciences, 31(2), p.103920. DOI: 10.1016/.sjbs.2023.103920.

Ailawadhi, S., Biru, Y., Clavreul, S,, San Miguel, M., Cormier, N,, Efebera, Y., Merz, M,, Sato, A.,
Zeanah, C,, Watkins, J,, Farrell, ], Goldman, E. and Popat, R.,, 2025. Perspectives of
Healthcare Providers and Patients with Relapsed/Refractory Multiple Myeloma on
Treatment Priorities and Novel Therapies. Patient Preference and Adherence, Volume 19,
pp.1089—1104. DOI: 10.2147 /PPA.S496106.

Alsbrooks, K. and Hoerauf, K,, 2022. Prevalence, causes, impacts, and management of
needle phobia: An international survey of a general adult population. PLOS ONE, 17(11),
p.e0276814. DOI: 10.1371/journal.pone.0276814.

Amgen, 2018. Amgen Receives Positive CHMP Opinion For Delivery System Of Neulasta®
(pegfilgrastim). [online] Available at: https://www.amgen.com/newsroom/press-
releases/2018/02 /amgen-receives-positive-chmp-opinion-for-delivery-system-of-
neulasta-pegfilgrastim. [Accessed 23 July 2025].

Badkar, AV, Gandhi, R.B., Davis, S.P. and LaBarre, M.J., 2021. Subcutaneous Delivery of
High-Dose/Volume Biologics: Current Status and Prospect for Future Advancements.
Drug Design, Development and Therapy, Volume 15, pp.159—170. DOI:

10.2147 /dddt.s287323.

Banerjee, R, Cowan, A)., Ortega, M., Missimer, C,, Carpenter, PA,, Oshima, M.U,, Salit, R.B,,
Vo, PT, Lee, CJ., Mehta, R.S., Kuderer, N.M., Shankaran, V, Lee, S.J. and Su, CT,, 2024.

Financial Toxicity, Time Toxicity, and Quality of Life in Multiple Myeloma. Clinical Lymphoma
Myeloma and Leukemia, 24(7), pp.446-454.3. DOI: 10.1016/j.clml.2024.02.013.

Biologic Meds, 2025. Biologics at Home. [online] Available at:
https://biologicmeds.org/resources/biologics-at-home/. [Accessed 25 July 2025].

Bittner, B, Richter, W. and Schmidkt, J., 2018. Subcutaneous Administration of
Biotherapeutics: An Overview of Current Challenges and Opportunities. BioDrugs, 32(5),
pp.425—440. DOI: 10.1007/s40259-018-0295-0.

Brett Hauber, A, Mange, B., Price, M.A,, Wolin, D,, Bensink, M,, Kaye, J.A. and Chandler, D,
2018. Administration options for pegfilgrastim prophylaxis: patient and physician
preferences from a cross-sectional survey. Supportive Care in Cancer, 26(1), pp.251—260.
DOI: 10.1007 /s00520-017-3841-2.

Briggs, A.H., Doyle-Connolly, A, Schneider, J., Podkonjak, T, Taylor, H., Roffe, E., Low, E., Davis,
S., Kaiser, M., Hatswell, AJ. and Rabin, N.,, 2025. An Attribution of Value Framework for
Combination Treatments. Value in Health, 28(1), pp.72—80. DOI:
10.1016/j.,jval.2024.08.012.

Challinor, .M, Alqudimat, M.R,, Teixeira, TO.A. and Oldenmenger, W.H., 2020. Oncology
nursing workforce: challenges, solutions, and future strategies. The Lancet Oncology,
21(12), pp.e564—e574. DOI: 10.1016/51470-2045(20)30605-7.

Cheng, AC. and Levy, M.A, 2019. Measures of Treatment Workload for Patients With
Breast Cancer. JCO clinical cancer informatics, 3(101708809), pp.1—10. DOI:
10.1200/CCI.18.00122.



OHE

ohe.org

OFFICE OF HEALTH ECONOMICS
CONTRACT RESEARCH

CMS, 2024. HCPCS Level Il Coding Procedures. [online] Available at:
https://www.cms.gov/medicare/coding-billing/healthcare-common-procedure-
system/level-ii-coding-process?utm_source=chatgpt.com. [Accessed 10 Oct. 2025].

Cytryn, R, Bickell, N, Yagnik, R, Jagannath, S. and Lin, J.J., 2023. What Affects Treatment
Underuse in Multiple Myeloma in the United States: A Qualitative Study. Cancers, 15(8),
p.2369. DOI: 10.3390/cancers15082369.

Desai, M., Blewett, M., Yaniv, A, Smith, A, Patel, P, Loughran, C. and Rahman, O, 2025a.
Evaluating pharmacist preferences: Preparation of a novel on-body delivery system vs.
high-resistance, manual syringes for large-volume subcutaneous drugs. Journal of
oncology pharmacy practice : official publication of the International Society of Oncology
Pharmacy Practitioners, (9511372), p.10781552251326574. DOI:
10.1177/10781552251326574.

Desai, M., Faiman, B, Gorski, L.A,, Miles, A, Sterlin, V. and Curry, N.,, 2025b. Evaluating nurse
preferences for a novel on-body delivery system vs. manual syringes for large-volume
subcutaneous drug administration: a survey study. Drug delivery, 32(1), p.2484278. DOI:
10.1080/10717544.2025.2484278.

Desai, M., Kenney, ). and Pezalla, E., 2024. Evaluating unmet needs in large-volume
subcutaneous drug delivery: US. payer perspectives on a novel, large-volume on-body
delivery system. Current medical research and opinion, (dux, 0351014), pp.1—12. DOI:
10.1080/03007995.2024.2351165.

Desai, M., Kundu, A, Hageman, M., Lou, H. and Boisvert, D., 2023. Monoclonal antibody and
protein therapeutic formulations for subcutaneous delivery: high-concentration, low-

volume vs. low-concentration, high-volume. mAbs, [online] 15(1). DOI:
10.1080/19420862.2023.2285277.

Di, M,, Su, CT, Cowan, AJ., Gopal, AK. and Banerjee, R, 2024. Mitigating time toxicity in
lymphoma and multiple myeloma. Leukemia & Lymphoma, 65(10), pp.1418—1429. DOI:
10.1080/10428194.2024.2352086.

Dimopoulos, MA,, Moreau, P, Terpos, E,, Mateos, MV, Zweegman, S., Cook, G., Delforge, M.,
Hajek, R, Schjesvold, F, Cavo, M., Goldschmidt, H., Facon, T, Einsele, H., Boccadoro, M.,
San-Miguel, J., Sonneveld, P. and Mey, U,, 2021. Multiple myeloma: EHA-ESMO Clinical
Practice Guidelines for diagnosis, treatment and follow-upt. Annals of Oncology, 32(3),
pp.309—322. DOI: 10.1016/j.annonc.2020.11.014.

Dimopoulos, M.A, Terpos, E., Boccadoro, M., Moreau, P, Mateos, M.-V.,, Zweegman, S., Cook,
G., Engelhardt, M,, Delforge, M., Hajek, R, Schjesvold, F., Gay, F,, Manier, S., Weisel, KC,,
Kaiser, M., Van De Donk, NW.C.J., Zamagni, E., Rodriguez-Otero, P, Perrot, A, et al., 2025.
EHA—EMN Evidence-Based Guidelines for diagnosis, treatment and follow-up of patients
with multiple myeloma. Nature Reviews Clinical Oncology, 22(9), pp.680—700. DOI:
10.1038/s41571-025-01041-x.

Dixon-Woods, M., Summers, C., Morgan, M. and Patel, K., 2024. The future of the NHS
depends on its workforce. BMJ, p.e079474. DOI: 10.1136/bmj-2024-079474.

Dodhia, V., Parkes, )., Ghose, A. and Ng, W,, 2023. The NHS SACT capacity crisis:
Challenges and solutions. Journal of Oncology Pharmacy Practice: Official Publication of
the International Society of Oncology Pharmacy Practitioners, p.10781552231185050. DOI:
10.1177/10781552231185050.

EMA, 2019. Questions & Answers for applicants, marketing authorisation holders of
medicinal products and notified bodies with respect to the implementation of the



OHE

ohe.org

OFFICE OF HEALTH ECONOMICS
CONTRACT RESEARCH

Regulations on medical devices and in vitro diagnostic medical devices (Regulations (EU)
2017/745 and (EU) 2017/746). [online] Available at:
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/questions-
answers-implementation-medical-devices-vitro-diagnostic-medical-devices-regulations-
eu-2017-745-eu-2017-746_en.pdf? [Accessed 26 Aug. 2025].

FDA, 2024. Essential Drug Delivery Outputs for Devices Intended to Deliver Drugs and
Biological Products, Draft Guidance for Industry. [online] Available at:
https://www.fda.gov/media/179545 /download. [Accessed 10 Oct. 2025].

Fifer, S., Galinsky, J. and Richard, S, 2020. Myeloma Patient Value Mapping: A Discrete
Choice Experiment on Myeloma Treatment Preferences in the UK. Patient Preference and
Adherence, Volume 14, pp.1283—1293. DOI: 10.2147 /ppa.s259612.

Fifer, SJ., Ho, K-A, Lybrand, S, Axford, LJ. and Roach, S., 2020. Alignment of preferences in
the treatment of multiple myeloma — a discrete choice experiment of patient, carer,
physician, and nurse preferences. BMC Cancer, [online] 20(1). DOI: 10.1186/s12885-020-
07018-6.

Fransman, W, Peelen, S, Hilhorst, S., Roeleveld, N., Heederik, D. and Kromhout, H., 2007. A
pooled analysis to study trends in exposure to antineoplastic drugs among nurses. The
Annals of Occupational Hygiene, 51(3), pp.231—239. DOI: 10.1093/annhyg/mel081.

Garidel, P, Kuhn, A.B,, Schafer, LV, Karow-Zwick, A.R. and Blech, M., 2017. High-
concentration protein formulations: How high is high? European Journal of Pharmaceutics
and Biopharmaceutics: Official Journal of Arbeitsgemeinschaft Fur Pharmazeutische
Verfahrenstechnik e.V, 119, pp.353—360. DOI: 10.1016/j.ejpb.2017.06.029.

Gershon, R.R.M, Stone, PW,, Zeltser, M., Faucett, )., Macdavitt, K. and Chou, S-S., 2007.
Organizational Climate and Nurse Health Outcomes in the United States: A Systematic
Review. Industrial Health, 45(5), pp.622—636. DOI: 10.2486/indhealth.45.622.

Gorce, P. and Jacquier-Bret, )., 2025. Work-Related Musculoskeletal Disorder Prevalence by
Body Area Among Nurses in Europe: Systematic Review and Meta-Analysis. Journal of
Functional Morphology and Kinesiology, 10(1), p.66. DOI: 10.3390/jfmk10010066.

Graeve, C.U., McGovern, PM,, Alexander, B., Church, T, Ryan, A. and Polovich, M., 2017.
Occupational Exposure to Antineoplastic Agents: An Analysis of Health Care Workers and
Their Environments. Workplace Health & Safety, 65(1), pp.9—20. DOI:
10.1177/2165079916662660.

Green, P, Schneider, A. and Lange, )., 2024. Navigating large-volume subcutaneous
injections of biopharmaceuticals: a systematic review of clinical pipelines and approved
products. mAbs, 16(1), p.2402713. DOI: 10.1080/19420862.2024.2402713.

Gunnerson, K., Harville, N, Waites, D., Desai, M. and Rahman, O,, 2024. Enabling Rapid
Drug Warming to Near-Ambient Temperatures for Immediate Use Post-Refrigeration with
the Empaveli (pegcetocoplan) Injector. Blood, 144(Supplement 1), pp.7550—7550. DOI:
10.1182/blood-2024-194855.

Guo, J, Weng, ], Zhu, Q, Zhou, F, Chen, Q. Gu, X. and Zhou, W., 2024. A Review of Recent
FDA-Approved Biologic-Device Combination Products. Journal of pharmaceutical sciences,
113(4), pp.866—879. DOI: 10.1016/j.xphs.2023.12.022.

Haute Autorité de Santé, 2025. 2025-2030 Strategic Project. [online] Available at:
https://www.has-sante.fr/upload/docs/application/pdf/2025-
04/2025_2030_strategic_project.pdf#:~:text=This%20five-



OHE

ohe.org

OFFICE OF HEALTH ECONOMICS
CONTRACT RESEARCH

year%20strategy%20is%20designed%20to%20guarantee%20the,system%20and%200on%
20the%20ensuing%20challenges%20and%20opportunities. [Accessed 28 July 2025].

Hess, LM, Cui, ZL,, Li, X.I, Oton, A.B,, Shortenhaus, S. and Watson, |.A, 2018. Drug wastage
and costs to the healthcare system in the care of patients with non-small cell lung cancer
in the United States. Journal of Medical Economics, 21(8), pp.755—761. DOI:
10.1080/13696998.2018.1467918.

Lee, J.M,, Botteman, M.F, Xanthakos, N. and Nicklasson, L., 2005. Needlestick injuries in the
United States. Epidemiologic, economic, and quality of life issues. AAOHN journal: official
journal of the American Association of Occupational Health Nurses, 53(3), pp.117—133.

Li, Z. and Easton, R, 2018. Practical considerations in clinical strategy to support the
development of injectable drug-device combination products for biologics. mAbs, 10(1),
pp.18—33. DOI: 10.1080/19420862.2017.1392424.

Ludwig, H., Novis Durie, S., Meckl, A, Hinke, A. and Durie, B., 2020. Multiple Myeloma
Incidence and Mortality Around the Globe; Interrelations Between Health Access and
Quality, Economic Resources, and Patient Empowerment. The Oncologist, 25(9),
pp.€1406—e1413. DOI: 10.1634/theoncologist.2020-0141.

Lyall, M., Crawford, R, Bell, T, Mamolo, C., Neuhof, A, Levy, C. and Heyes, A,, 2022.
Characterizing the Patient Journey in Multiple Myeloma: Qualitative Review. JMIR Cancer,
8(3), p.e39068. DOI: 10.2196/39068.

Magarotto, V., Thevenon, )., Morgan, K, Ten Seldam, S, Iraqi, W., Guillaume, X, Leclerc, M.,
Graziani-Taugeron, C,, Rault, B. and Horchi, D., 2024. Description of Feelings, Perception,
and Experience Before and After Switching from IV Daratumumab to the SC Form: A
Mixed-Method, Cross-Sectional Survey in Multiple Myeloma Patients in Europe. Patient
Preference and Adherence, Volume 18, pp.1857—1871. DOI: 10.2147 /PPA.S453920.

Marc S. Raab, Cavo, M., Delforge, M., Driessen, C,, Fink, L., Flinois, A., Gonzalez-McQuire, S,,
Safaei, R, Karlin, L., Mateos, M., Schoen, P. and Yong, K., 2016. Multiple myeloma: practice
patterns across Europe. British Journal of Haematology, 175(1), pp.66—76. DOI:
10.1111/bjh.14193.

Mateos, M.-V. and San Miguel, J.F,, 2017. Management of multiple myeloma in the newly
diagnosed patient. Hematology. American Society of Hematology. Education Program,
2017(1), pp.498—507. DOI: 10.1182/asheducation-2017.1.498.

McBride, A, Campbell, K., Li, E.,, Schroader, B, Campbell, D. and Wang, W., 2021. Economic
and clinical outcomes of pegfilgrastim via prefilled syringe vs on-body injector: a real-
world data analysis. Journal of managed care & specialty pharmacy, 27(9), pp.1230—1238.
DOI: 10.18553/jmcp.2021.21010.

McCloskey, C,, Ortega, MT, Nair, S, Garcia, M.J. and Manevy, F,, 2023. A Systematic Review
of Time and Resource Use Costs of Subcutaneous Versus Intravenous Administration of
Oncology Biologics in a Hospital Setting. PharmacoEconomics - Open, 7(1), pp.3—36. DOI:
10.1007 /s41669-022-00361-3.

Metz, M., Semsek, D., Rogmans, G., Hutzschenreuter, U,, Fietz, T, Harde, )., Zacharias, S.,
Hielscher, C,, Lorenz, A, Zahn, M.-O,, Guth, D, Liebers, S, Berghorn, M., Grebhardt, S,
Matillon, C.D,, Egerer, G. and Potthoff, K, 2021. Patient, nurse, and physician preferences:
final results of the CONVENIENCE study evaluating pegfilgrastim prophylaxis via pre-filled
syringe or on-body injector in cancer patients. Supportive care in cancer : official journal of
the Multinational Association of Supportive Care in Cancer, 29(11), pp.6633—6643. DOI:
10.1007/s00520-021-06230-9.



OHE

ohe.org

OFFICE OF HEALTH ECONOMICS
CONTRACT RESEARCH

Mian, O, Puts, M., McCurdy, A,, Wildes, T.M, Fiala, M.A, Kang, M., Salib, M., Alibhai, S. and
Mian, H., 2023. Decision-making factors for an autologous stem cell transplant for older
adults with newly diagnosed multiple myeloma: A qualitative analysis. Frontiers in
Oncology, [online] 12. DOI: 10.3389/fonc.2022.974038.

Ministerio de Sanidad, 2025. Spanish Global Health Strategy 2025-2030. Executive
Summary. [online] Available at:
https://www.exteriores.gob.es/es/ServiciosAlCiudadano/PublicacionesOficiales/EESG.%2
Olngl%c3%a9s.%20ACCESIBLE.pdf. [Accessed 28 July 2025].

Mundy, L., Forrest, B,, Huang, L-Y. and Maddern, G., 2024. Health technology assessment
and innovation: here to help or hinder? International Journal of Technology Assessment in
Health Care, 40(1), p.€37. DOI: 10.1017/S026646232400059X.

Murray, S., Mohty, M., Peloquin, S., Van De Donk, NW, Leitdo, S, Labbé, S, West, S,
Hofstadter-Thalmann, E. and Sonneveld, P, 2018. Identifying Educational Needs and
Practice Gaps of European Hematologists and Hematology Nurses in the Treatment and
Management of Multiple Myeloma. HemaSphere, 2(2), p.e33. DOI:
10.1097/HS9.0000000000000033.

National Institute for Health and Care Excellence, 2016. Myeloma: diagnosis and
management. [online] Available at: https://www.nice.org.uk/guidance/ng35. [Accessed 3
July 2025].

National Institute for Health and Care Excellence, 2023. Risankizumab for previously
treated moderately to severely active Crohn’s disease. [online] Available at:
https://www.nice.org.uk/guidance/ta888/resources/risankizumab-for-previously-treated-
moderately-to-severely-active-crohns-disease-pdf-82613740336837. [Accessed 26
Aug. 2025].

Papiez, M.A. and Krzysciak, W, 2021. Biological Therapies in the Treatment of Cancer—
Update and New Directions. International Journal of Molecular Sciences, 22(21), p.11694.
DOI: 10.3390/ijms222111694.

Piontek, K. and Stockert, R,, 2023. Capacity-enhancing innovations in medical technology:
Incentivizing technologies that help overcome the challenges of the future. A position paper.

Raab, M.S,, Podar, K, Breitkreutz, I, Richardson, PG. and Anderson, KC., 2009. Multiple
myeloma. Lancet (London, England), 374(9686), pp.324—339. DOI: 10.1016/S0140-
6736(09)60221-X.

Rajangom, K.S,, Erenay, F.S,, He, Q-M,, Figueiredo, R, Chan, KKW, Cheung, MC,
Charbonneau, L.F, Horton, S.E. and Denburg, A., 2025. Cancer Drug Wastage and
Mitigation Methods: A Systematic Review. Value in Health: The Journal of the International
Society for Pharmacoeconomics and Outcomes Research, 28(1), pp.148—160. DOI:
10.1016/j.jval.2024.08.006.

Rifkin, RM,, Crawford, J., Mahtani, R.L,, Dale, D.C., Narang, M., MacLaughlin, WW.,, Huynh, C.,
Gawade, P.L, Lewis, S., DeCosta, L., Lawrence, T. and Belani, R,, 2022. A prospective study
to evaluate febrile neutropenia incidence in patients receiving pegfilgrastim on-body
injector vs other choices. Supportive care in cancer : official journal of the Multinational
Association of Supportive Care in Cancer, 30(10), pp.7913—7922. DOI: 10.1007/s00520-
022-07226-9.

Schneider, M., 2023. Study: Novel devices face lengthy path from authorization to Medicare
coverage. [online] Available at: https://www.raps.org/news-and-articles/news-



OHE

ohe.org

OFFICE OF HEALTH ECONOMICS
CONTRACT RESEARCH

articles/2023/8/study-novel-devices-face-lengthy-path-from-
authori?utm_source=chatgpt.com. [Accessed 10 Oct. 2025].

Selvakumar, D., Sivanandy, P, Ingle, PV. and Theivasigamani, K., 2023. Relationship between
Treatment Burden, Health Literacy, and Medication Adherence in Older Adults Coping with
Multiple Chronic Conditions. Medicina, 59(8), p.1401. DOI: 10.3390/medicina59081401.

Slavcev, M., Spinelli, A, Absalon, E,, Masterson, T, Heuck, C,, Lam, A. and De Cock, E., 2021.
Results of a Time and Motion Survey Regarding Subcutaneous versus Intravenous
Administration of Daratumumab in Patients with Relapsed or Refractory Multiple Myeloma.
ClinicoEconomics and Outcomes Research, Volume 13, pp.465—473. DOI:
10.2147/CEOR.S302682.

Syeed, M.S,, Poudel, N., Ngorsuraches, S, Diaz, J. and Chaiyakunapruk, N., 2022.
Measurement and valuation of the attributes of innovation of healthcare technologies: a
systematic review. Journal of Medical Economics, 25(1), pp.1176—1184. DOI:
10.1080/13696998.2022.2143170.

Tanenbaum, M.L. and Commissariat, PV, 2022. Barriers and Facilitators to Diabetes
Device Adoption for People with Type 1 Diabetes. Current Diabetes Reports, 22(7),
pp.291—299. DOI: 10.1007/s11892-022-01469-w.

Tang, H., Civol, F, Tatarewicz, S, Vandenkoornhuyse, N. and Finck, B., 2024. A Randomized,
Open-Label Study Conducted to Evaluate the Bioequivalence of Pegfilgrastim-cbqv On-
Body Injector Versus Prefilled Syringe in Healthy Male Participants. Advances in therapy,
41(3), pp-991—1009. DOI: 10.1007/s12325-023-02735-3.

Teng, C--l., Shyu, Y-LL, Chiou, W--K,, Fan, H.-C. and Lam, S.M., 2010. Interactive effects of
nurse-experienced time pressure and burnout on patient safety: a cross-sectional survey.
International Journal of Nursing Studies, 47(11), pp.1442—1450. DOI:
10.1016/j.ijnurstu.2010.04.005.

UK Goyv, 2025. Fit for the future: 10 Year Health Plan for England. [online] Available at:
https://assets.publishing.service.gov.uk/media/6866387fe6557c544c74db7a/fit-for-the-
future-10-year-health-plan-for-england.pdf. [Accessed 8 July 2025].

Umar, N,, Litaker, D., Schaarschmidt, M.-L., Peitsch, WK, Schmieder, A. and Terris, D.D.,
2012. Outcomes associated with matching patients’ treatment preferences to physicians’
recommendations: study methodology. BMC Health Services Research, 12(1), p.1. DOI:
10.1186/1472-6963-12-1.

Valanis, BG., Vollmer, WM., Labuhn, KT. and Glass, AG., 1993. Acute symptoms associated
with antineoplastic drug handling among nurses. Cancer Nursing, 16(4), pp.288—295.

Walsh, C.A,, Cahir, C, Tecklenborg, S., Byrne, C., Culbertson, M.A. and Bennett, K.E, 2019.
The association between medication non-adherence and adverse health outcomes in
ageing populations: A systematic review and meta-analysis. British Journal of Clinical
Pharmacology, 85(11), pp.2464—2478. DOI: 10.1111/bcp.14075.

Warne, NW. and Mahler, H-C. eds, 2018. Challenges in Protein Product Development. AAPS
Advances in the Pharmaceutical Sciences Series. [online] Cham: Springer International
Publishing. DOI: 10.1007/978-3-319-90603-4.

Wynne, C, Wang, B, Deng, R, Li, J., Eiger, D., Bene Tchaleu, F, Heeson, S. and Restuccia, E.,
2025. Pharmacokinetic bioequivalence of the fixed-dose combination of pertuzumab and
trastuzumab administered subcutaneously using a handheld syringe or an on-body



OHE

ohe.org

OFFICE OF HEALTH ECONOMICS
CONTRACT RESEARCH

delivery system. Journal of cancer research and clinical oncology, 151(6), p.188. DOI:
10.1007/s00432-025-06228-4.

Yong, K., Delforge, M., Driessen, C, Fink, L, Flinois, A, Gonzalez-McQuire, S., Safaei, R,
Karlin, L, Mateos, M., Raab, M.S,, Schoen, P. and Cavo, M., 2016. Multiple myeloma: patient
outcomes in real-world practice. British Journal of Haematology, 175(2), pp.252—264. DOI:
10.1111/bjh.14213.

Zhou, Q, Jin, )., Zhu, L., Chen, M., Xu, H., Wang, H., Feng, X. and Zhu, X., 2015. The optimal
choice of medication administration route regarding intravenous, intramuscular, and
subcutaneous injection. Patient Preference and Adherence, p.923. DOI:

10.2147 /ppa.s87271.

Zhou, Q, Zhu, L--L,, Li, W. and Song, P,, 2014. Injection device-related risk management
toward safe administration of medications: experience in a university teaching hospital in
The People&#39;s Republic of China. Therapeutics and Clinical Risk Management, p.165.
DOI: 10.2147/TCRM.S59199.

Zhuge, L., Lin, X,, Fan, Z,, Jia, M,, Lin, C,, Zhu, M., Teng, H. and Chen, G., 2025. Global,
regional and national epidemiological trends of multiple myeloma from 1990 to 2021: a
systematic analysis of the Global Burden of Disease study 2021. Frontiers in Public Health,
13, p.1527198. DOI: 10.3389/fpubh.2025.1527198.



OHE

OFFICE OF HEALTH ECONOMICS
CONTRACT RESEARCH

71

ohe.org

Appendices

Appendix A. Search strategy

Searches were conducted in Embase, Ovid MEDLINE, and Ovid Nursing Database.

The search strategy followed a two-part approach. Search one addressed research question
1, aiming to identify the current standard-of-care and treatment pathways for multiple
myeloma (MM) and the associated challenges, across the geographical scope. Search two
addressed research questions 2 and 3, aiming to capture the impacts of adopting on-body
injectors (OBI) in cancer care.

The strategy was developed using the PICO (Population, Intervention, Comparator, Outcome)
framework. The Intervention component related to OBls was separated from the main PICO
construction, as its inclusion would have excluded many relevant articles not explicitly using
OBl-related terms but still addressing the other components.

Two distinct sets of exclusion criteria were applied. For the first search identifying the
current MM drug delivery landscape, we excluded articles that were not peer-reviewed,
unrelated to MM, outside the geographical scope, or did not focus on SOC or associated
unmet needs. For the second search exploring how OBIs can address identified
challenges, we excluded articles that were not peer-reviewed, unrelated to cancer, focused
solely on clinical efficacy assessments, irrelevant to device technology, or only explored
cost- and funding-related aspects of the device.

Search one:

(multiple myeloma OR Kahler* disease OR myelomatosis OR monoclonal gammopathy OR
((plasma cell) adj2 (myeloma OR dyscrasia* OR malignan*))) AND

((administ*) adj2 (drug* OR treatm* OR infusion) OR (resource adjl (us* OR utili$ation))
OR ((care OR treatment OR clinical) adj2 (pathway OR guideline OR pattern)) OR patient
journey OR standard adj2 care OR current practice) AND

(challeng* or limitation* or barrier* or gap*) AND

(adherence OR time OR (care adj2 time) OR efficien* OR communicat* OR (wait* adj2
time?) OR needs OR workload OR wastage OR constitution* OR risk* OR nurs* OR hospital)
OR (needle* OR syringe* OR injection* OR intravenous OR *cutaneous) adj3 (anxious OR
anxiety OR fear* OR reject*) AND

(United Kingdom OR UK OR England OR Scotland OR Wales OR France OR Germany OR
Italy OR Spain OR Europe*)

Search two:
(on-body inject* OR on-body delivery system)
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Table 2 Ilustration of searches
PICO # Search strategy N
p (multiple myeloma OR Kahler* disease OR myelomatosis OR

1 monoclonal gammopathy OR ((plasma cell) adj2 (myeloma OR 206,210

Plseese dyscrasia* OR malignan*)))
2 (automated drug administration device* OR automated infusion* OR 9.004
I smart infusion pump* OR drug delivery device*) ’
Device-
specific 3 (on-body inject* OR on-body delivery system) 184
[Search two]
(administ*) adj2 (drug* OR treatm* OR infusion) OR (resource adjl
4 (us* OR utili$ation)) OR ((care OR treatment OR clinical) adj2 332409
C (pathway OR guideline OR pattern)) OR patient journey OR standard ’
Curre.nt adj2 care OR current practice
practice
5 challeng* or limitation* or barrier* or gap* 6,308,148
o adherence OR time OR (care adj2 time) OR efficien* OR
Benefits 6 communicat* OR (wait* adj2 time?) OR needs OR workload OR 38,855,962
of the wastage OR constitution* OR risk* OR nurs* or hospital
device 7 (needle* OR syringe* OR injection* OR intravenous OR *cutaneous) 10035
adj3 (anxious OR anxiety OR fear* OR reject*) ’
Region 8 United Kingdom OR UK OR England OR Scotland OR Wales OR
France OR Germany OR lItaly OR Spain OR Europe* 36,521,798
9 6B6O0R7 38,859,361
10 1AND 4 AND 5 AND (6 OR7) AND 8
[Search one] 218
Filters (limit to English language) (limit to humans) (limit to yr="2015 -
Current")
72 Appendix B. Grey literature

To supplement the information retrieved from peer-reviewed publications (Appendix A), we
also did a targeted review of grey literature exploring the following sources:

1. The Clinical Journal of Oncology Nurses

2. The International Myeloma Foundation Nurse Leadership Board

3. Multiple Myeloma Europe guidance

4. European Society for Medical Oncology (ESMO) guidance

5. National Institute for Health and Care Excellence (NICE) guidance
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73 Appendix C. Study identification, screening, and inclusion

Figure 5 PRISMA flow diagram illustrating study inclusion.
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	214BExecutive Summary
	Executive Summary
	Biological medicines (biologics) have transformed the treatment landscape of multiple myeloma and cancer as a whole. The notable shift from cytotoxic agents to targeted therapies has enabled subcutaneous (SC) administration as a practical alternative to intravenous (IV) infusion. There is also growing emphasis on improving patient experience, optimising healthcare workflows, and realising the full clinical and economic value of medicines—trends that favour more convenient and flexible delivery methods. This is particularly relevant in multiple myeloma where patients often undergo extended treatment courses and biologics provide substantial improvements in survival outcomes.
	SC delivery offers advantages over IV infusion, including reduced treatment burden, greater time and location flexibility, and potential efficiency gains. However, current SC administration in cancer care is still predominantly performed manually via syringe injection. Physiological constraints of SC delivery and the complexity of biologics limit injection volumes, often requiring large-gauge needles and resource-intensive preparation processes. These factors add to the existing treatment burden for patients and workload for healthcare professionals (HCPs). Research into SC formulations highlights not only pharmacological advances in biologics but also the persistent operational challenges of preparation, administration, and integration into clinical pathways.
	Novel administration devices, most notably on-body injectors (OBIs), offer an emerging solution. These devices adhere to the patient’s skin to deliver pre-programmed doses subcutaneously over a set period, eliminating the need for manual injections. OBIs provide distinct advantages to the patient over conventional syringe administration. For example, OBIs accommodate high-volume formulations, enable automated, hands-free delivery, and are designed for ease of use through simple vial transfer and loading mechanisms. They also incorporate features that improve patient comfort and safety, such as smaller and concealed needles with retractable safety mechanisms. Together, these design elements can enhance patient experience, reduce needle-related anxiety, improve treatment adherence, and minimise disruptions to daily activities. 
	For HCPs, the use of OBIs provides significant benefits by simplifying preparation and administration, reducing care burden and time requirements, and lowering the risk of physical strain and occupational injuries. These improvements contribute to greater job satisfaction, reduced absenteeism, and enhanced clinical efficiency. At the health system level, OBIs offer potential to streamline workflows, expand treatment capacity, and support decentralised models of care—an especially valuable attribute in resource-constrained settings. Such operational efficiencies might contribute to both healthcare sustainability and cost-effectiveness, in addition to those provided by SC syringes. 
	With SC biologic formulations expected to grow, adopting OBIs in cancer care represents a strategic opportunity to build on existing benefits of SC drug delivery, and further advance efficiency, sustainability, and patient-centred service delivery across oncology.
	1 Introduction
	1.1 Biologics: driving innovation in the treatment of multiple myeloma
	1.2 The treatment burden amidst therapeutic advances
	1.3 The case for optimising drug delivery
	1.4 About this report

	Biological medicines (‘biologics’) have fundamentally transformed the treatment landscape of multiple myeloma (MM) and cancer more broadly. Produced using living organisms or derived from biological sources, these therapies represent a paradigm shift from traditional chemotherapy by harnessing and enhancing the body's immune system to target malignant cells with greater precision. This targeted approach enables biologics to provide improved side effect profiles and enhanced treatment tolerability, while effectively halting tumour progression (Papież and Krzyściak, 2021).
	The biologics arsenal in MM encompasses several distinct therapeutic categories, each leveraging different biological mechanisms. Monoclonal antibodies (mAbs) constitute one prominent category, with agents targeting the CD38 marker protein demonstrating substantial benefits to survival outcomes and gradually incorporating into standard of care (SOC) protocols (Dimopoulos et al., 2021). MAbs directed at alternative pathways also provide valuable options in relapsed and refractory settings, expanding treatment possibilities for patients. 
	Beyond mAbs, the biologics landscape includes a diverse range of therapies with distinct mechanisms of action, offering expanded treatment options across disease stages, from newly diagnosed to heavily pretreated, refractory MM.
	Despite progress in the space , therapeutic management of MM remains complex. The increasingly common addition of a fourth adjunctive therapy into the standard triple-drug combination regimen in early-line treatment has shown improved survival outcomes (Dimopoulos et al., 2021), but can also exacerbate existing treatment burden.
	Treatment burden refers to the combination of healthcare tasks and self-care activities that patients must undertake as part of their medical care, which has an impact on patient functioning and well-being (Lyall et al., 2022). 
	Patients can become overburdened when the breadth and depth of these tasks exceed their capacity to manage them effectively. Although patients manage and perceive treatment-related workload to varying degrees, those at later disease stages, who typically have received multiple treatment options and episodes, have been shown to experience higher treatment burden (Cheng and Levy, 2019). A critical consequence of elevated treatment burden is its potential to lead to treatment non-adherence (Selvakumar et al., 2023), discontinuation, or even treatment refusal. 
	With medical advancement and the introduction of novel therapeutic agents, treatment burden associated with new drug formulations and methods of administration can  translate to care burden and workforce challenges experienced by healthcare professionals (HCPs). Healthcare systems face capacity constraints, with infusion centres operating with unprecedented utilisation and nursing staff managing increasingly complex treatment protocols (Challinor et al., 2020; Dodhia et al., 2023).
	This has led to greater consideration of system-level impacts when introducing health technologies in clinical practice, alongside three notable shifts in cancer therapy delivery. The primary shift observed is the transition away from traditional cytotoxic agents towards more targeted therapies. Secondly, targeted biologics, which can achieve efficacy with smaller, more precise doses, have made subcutaneous (SC) administration a viable alternative to intravenous (IV) infusion. Finally, growing emphasis on improving patient experience, enhancing health system workflow efficiency, and leveraging the full therapeutic and socio-economic value of medicines has contributed to a broader shift towards more convenient modes of drug delivery, both within and beyond traditional clinical settings—an evolution that SC delivery technologies are well positioned to support.
	The SC method of delivery has gathered increasing interest due to its potential to reduce treatment and care-related burden on patients, HCPs, and health systems, while accommodating greater time and location flexibility compared to IV infusions. However, despite their recognised benefits, current SC administration, typically by syringes, faces significant challenges that limit the full realisation of its advantages.
	The fundamental challenge lies jointly between the nature of biological medicines and the physiological constraints of SC delivery. Unlike traditional therapies consisting of small, synthetic molecules, biologics are large, structurally complex proteins that are physically and chemically less stable (Badkar et al., 2021). This creates inherent formulation and delivery challenges where SC syringe injections are typically limited to volumes of 1-2 mL (Badkar et al., 2021). Current approaches using large-volume formulations with absorption-enhancing enzymes require larger gauge needles, leading to increased injection discomfort, extended injection times, and additional burden on HCPs through lengthy preparation processes (Bittner, Richter and Schmidt, 2018; Desai et al., 2025a; b).
	An emerging solution to these delivery challenges lies in novel administration devices, most notably on-body injectors (OBIs), also referred to as on-body delivery systems (OBDSs). These innovative drug delivery devices enable the administration of pre-programmed doses of medication subcutaneously over a specified period by adhering directly to the patient’s skin (Badkar et al., 2021), eliminating the need for manual syringe push. OBIs can accommodate large-volume biologic injections while enhancing ease of use through automatic loading, improving safety with smaller, hidden, retractable needles, and significantly simplifying preparation and administration processes. In doing so, they address multiple components of treatment and care-related burden simultaneously. In contrast to other disease areas such as diabetes, the availability of OBIs and other hands-free administration devices in oncology remains limited (Guo et al., 2024). 
	Novel administration devices such as OBIs have long been viewed as supplementary tools within biologic-device combinations in oncology (Guo et al., 2024). As clinical guidelines in Europe and other regions increasingly recommend biologics as an integral component of MM treatment, the role of these devices is shifting. Extending the use of these innovations may not only overcome formulation and delivery challenges but also unlock the full value of biologics and other anti-cancer drugs as a whole.
	As biologics with SC formulations assume an increasingly prominent role in MM treatment, novel administration devices such as OBIs are expected to enter the market as integral components of drug-device combinations that facilitate SC delivery. This research explores the possible benefits of OBIs use in existing cancer care and examines how they may address existing unmet needs in MM treatment administration across the following countries: France, Germany, Italy, Spain, and the UK.
	2 Methodology
	2.1 Research questions
	2.2 Scope
	2.3 Targeted literature review
	2.4 Analytical approach

	The primary objective of this report is to demonstrate the potential benefits of adopting OBIs for administering MM biologic treatments in clinical settings. Three key research questions (KRQs) guide this analysis:
	 KRQ1. What are the current unmet needs and challenges around drug delivery in MM?
	 KRQ2. How can OBI adoption improve patient outcomes and experience beyond traditional clinical endpoints?
	 KRQ3. How can OBI implementation alleviate health system challenges and workforce pressures while enhancing care efficiency?
	These research questions are addressed sequentially in the main report sections (Sections 3, 4, and 5, respectively).
	This report explores how adopting OBIs can address existing unmet needs in MM treatment administration across five European countries: France, Germany, Italy, Spain, and the UK. 
	Although manufacturers are increasingly investigating and launching OBIs, only few non-insulin OBI devices are currently available, particularly in oncology (Guo et al., 2024). At present, only one OBI is commercially available in supportive cancer care, indicated to reduce infection risk due to low white blood cells in patients receiving chemotherapy (Amgen, 2018).
	Given the absence of OBIs specifically approved for MM treatment delivery, we utilise this existing OBI in oncology as a reference case for demonstrating the potential impact of OBI adoption in MM management. Our analysis predominantly draws upon published evidence related to this analogue case, supplemented by ongoing investigational trial results for upcoming OBIs expected to enter the oncology treatment landscape. This approach is detailed in Sections 4 and 5, which describe OBI impacts for patients, HCPs, and health systems. 
	A targeted literature review of peer-reviewed publications was conducted using Embase, Ovid MEDLINE, and Ovid Nursing Database. We applied a PICO (Population, Intervention, Comparator, and Outcome) search framework, incorporating geographic restrictions aligned with our study scope. The search strategy employed a two-part approach corresponding to KRQ 1, and KRQs 2 and 3, respectively, and included studies published from 2015 to present. This timeframe captures relevant literature following the European Medicines Agency (EMA) approval of the reference OBI analogue in 2018 (Amgen, 2018). Detailed search strategies and eligibility criteria are presented in Appendix A. 
	To supplement the information retrieved from peer-reviewed publications, we also did a targeted review of grey literature from nursing journals and targeted searches of clinical practice guidelines for search one (related to KRQ 1) (see Appendix B). For the second search (KRQ 2 and 3), additional targeted searches were performed using the PubMed database to identify additional literature related to SC injections.
	Detailed identification, screening, and inclusion of articles for full text extraction are presented as a PRISMA flow chart in Appendix C.
	Relevant articles and insights were extracted using a standardised data extraction form. We retrieved the relevant information related to MM SOC; challenges and unmet needs related to existing drug administration; and the impacts associated with OBIs compared to the SOC. 
	Challenges and unmet needs, as well as the impacts of using OBIs (instead of SOC) were structured across three levels: patients, HCPs, and health systems. A thematic analysis of the included articles was also conducted to identify impact categories within each level. 
	3 Current landscape of drug delivery in multiple myeloma
	3.1 Epidemiology, disease burden, and treatment innovation
	3.2 Treatment pathway, standard of care, and methods of administration
	3.3 Evolution and practical limitations of current subcutaneous administration for patients, professionals, and systems
	3.4 How on-body injectors can address unmet needs

	MM is a haematological malignancy characterised by the abnormal production of plasma cells in the bone marrow (Raab et al., 2009). Severe complications can include bone lesions, kidney damage, and anaemia, contributing to significant morbidity and mortality. As the second most common haematological cancer among adults (Abduh, 2024), MM incidence exhibits geographical variation with high rates reported in Western Europe (Zhuge et al., 2025). A global disease burden study of MM observed that Western Europe experienced the highest age-standardised incidence rate over the past 30 years and reported lower quality-adjusted life years (QALYs) in 2021, compared to other regions (Zhuge et al., 2025). This reflects the substantial clinical and economic burden imposed on the region under analysis by MM. 
	A recent analysis examining MM epidemiology and healthcare resources access revealed two key findings (Ludwig et al., 2020). First, although incidence and mortality were  correlated, mortality rates declined even as incidence increased, particularly in Western European countries. Second, survival was significantly associated with access to anti-cancer drugs. Together, these findings suggest that while more cases of MM are being detected, substantial improvement in prognosis, disease progression, and survival has been achieved in Western Europe, largely attributed to access to novel therapeutic agents and biological medicine (Marc S. Raab et al., 2016; Mateos and San Miguel, 2017; Yong et al., 2016) .
	Despite these advances, therapeutic management of MM remains complex. Combination therapies provide opportunities to further improve prognosis and survival, and while they are particularly prominent among relapsed and refractory patients receiving later lines of treatment (Marc S. Raab et al., 2016; Yong et al., 2016), they are also increasingly recognised and implemented in early-line treatment.
	Although variation in treatment options across countries and institutions is common (particularly as the number of treatment lines increases, see Marc S. Raab et al., 2016; Yong et al., 2016), the general framework describing the treatment pathway in clinical practice guidelines aligns across the five European countries within scope. Figure 1 outlines the MM treatment pathway, informed by recommendations by the UK’s National Institute for Health and Care Excellence (NICE) and European guidance developed jointly by the European Society for Medical Oncology, European Myeloma Network, and European Haematology Association (Dimopoulos et al., 2021, 2025; NICE, 2016). 
	Figure 1.   General treatment pathway for multiple myeloma, adapted from (Dimopoulos et al., 2021, 2025; NICE, 2016; Marc S. Raab et al., 2016).
	/
	 mAb: monoclonal antibody; SCT: stem cell transplant
	Different boxes in Figure 1 denote treatment stages. Upon receiving a confirmed diagnosis, patients receive induction therapy, followed by two distinct treatment pathway alternatives, depending on their eligibility for stem cell transplant (SCT). Regardless of SCT receipt, patients typically receive maintenance therapy, then either achieve remission or progress to a relapsed or refractory state requiring later treatment lines (Marc S. Raab et al., 2016). With combination therapy representing the mainstay treatment in MM, therapies are commonly administered via IV infusion or, increasingly, through SC injections. Table 1 provides a general comparison of IV infusion and various SC delivery methods.
	Compared to IV infusions, SC delivery offers greater flexibility in preparation and administration, including shorter administration times and better mobility during treatment, and is often preferred by patients and HCPs (Magarotto et al., 2024; Zhou et al., 2015). It also improves care efficiency by increasing treatment throughput, reducing patient chair time in infusion centres, and lowering costs related to HCP time and resource use. These advantages are particularly relevant in the evolving treatment landscape of MM, where patients often undergo extended treatment courses, and biologics, especially mAbs, provide substantial improvements in survival outcomes.
	Although traditionally incorporated as adjuncts in combination therapy, mAbs are increasingly being used in early-line treatment and integrated into SOC protocols (Dimopoulos et al., 2021). SC delivery is well-suited to support this transition, with the use of OBIs (also referred to as on-body delivery systems or OBDSs) potentially further enhancing its positive impact by streamlining biologic administration across treatment stages. OBIs are drug delivery devices that attach to the body via adhesion for medicine injection. The delivery mechanism can be either mechanical, typically activated through user button, or electromechanical, enabling (semi-)automatic injection coupled with electronic controls (Badkar et al., 2021). OBIs function as hybrids between SC autoinjectors and syringe pumps (Desai et al., 2023), combining the ease of use of the former with the volume capacity of the latter.
	INJECTION MECHANISM
	NEEDLE GAUGE SIZE4
	ADMINISTRATION TIME IN MINUTE3
	INJECTION CONCENTRATION2
	VOLUME CAPACITY
	DESCRIPTION
	ADMINISTRATION METHOD
	ROUTE OF ADMINISTRATION
	Automatic
	Large, 
	30-180
	Low
	High, ~100-250mL
	Drug vial content is transferred into an IV fluid bag and delivered using an infusion pump.
	Infusion
	Intravenous (IV)
	size 20-22
	Manual
	Medium, 
	1-5
	High
	Low, ~1-2mL
	Drug vial content is transferred into a syringe and administered manually by injection.
	Syringe via manual push1
	size 23-25
	Manual
	Medium, 
	1-5
	High
	Low-medium, typically 
	Drug content is prefilled by the manufacturer into a syringe, ready for manual injection.
	Prefilled syringe
	size 23-26
	~1-2mL (up to 15mL with enzyme enhancers)
	Automatic
	Medium, 
	1-5
	High
	Low, ~2.5mL
	Drug content is filled by the manufacturer into a hand-held, pen-like device, which delivers the dose automatically using a spring or motor mechanism.
	Autoinjector
	Subcutaneous (SC)
	size 23-27
	Automatic
	Medium-small, size 26-29
	10-20
	Low
	High, up to 30mL
	The drug vial is inserted directly into a pump system that delivers the medication automatically.
	Syringe pumps
	Automatic
	Small, 
	10-15
	Low
	High, up to 100mL
	The drug vial is placed directly into a mobile device attached to the skin, enabling hands-free delivery.
	On-body injector
	size 29-30
	(Table content adapted from Badkar et al., 2021; Desai et al., 2023; Green, Schneider and Lange, 2024; McCloskey et al., 2023).
	 1 Manual syringes require manual preparation of vial content by healthcare staff in contrast to prefilled syringes produced by manufacturers. Both manual and prefilled syringes require manual injection. 2 Low injection concentration is desirable due to lower viscosity, shorter injection time, and smaller needles required. An injection concentration equal or above 100mg/mL is considered high (Desai et al., 2023). 3 The presented general injection time (excluding preparation time) may vary across specific biologics and formulations. 4 A higher needle number indicates a smaller needle size.
	Biologics are commonly prescribed during induction, maintenance, and later-line therapies (highlighted in orange boxes of Figure 1), and OBIs provide a patient-centred, hands-free delivery option during these phases. 
	Traditionally, most biologic products were formulated at low concentrations for IV infusion to preserve biological stability (Garidel et al., 2017). However, the shift toward mAbs and longer-acting SC therapies has driven the development of high-concentration SC formulations (Desai et al., 2023). This shift introduces delivery challenges, as higher concentration increases solution viscosity, while most existing delivery devices only accommodate small volumes (Desai et al., 2023).
	The first commercially available high-volume SC products often rely on manual vial-syringe combinations (Li and Easton, 2018), requiring manual preparation and administration by HCPs. These non-prefilled syringes store drugs either as liquid ready for extraction or powder requiring reconstitution prior to injection (Li and Easton, 2018). While SC prefilled syringes and autoinjectors are more convenient, they are typically restricted to low volumes and still require manual injection (Desai et al., 2023). Alternative delivery options, such as SC syringe pumps, can support controlled or higher-volume injections. However, they are often bulky, complex to set up, and may restrict patient mobility due to prolonged infusion times. Additionally, high-viscosity formulations, especially those co-formulated with absorption-enhancing enzymes, often require larger gauge needles, contributing to increased injection discomfort and extended administration durations (Desai et al., 2025b). These factors add to the treatment burden for patients and increase preparation and administration demands for HCPs. 
	Given that manual injections remain the predominant mode of SC administration in clinical settings, there is a clear need to introduce innovative alternatives in SC delivery to alleviate existing healthcare pressures and delivery additional value for patients and health systems. 
	Following information extraction from the literature review, a thematic analysis of the included articles was conducted. As previously described (Section 2.4), we retrieved the relevant information related to MM SOC (now identified as SC syringe injections, see Section 3.3); challenges and unmet needs related to existing drug administration; and the impacts associated with OBIs compared to SC syringe injections. 
	The findings related to ‘challenges and unmet needs’, as well as ‘impact of using OBIs (instead of SC syringe injections)’ were structured across three levels: patients, HCPs, and health systems. The thematic analysis performed identified three, three, and two impact categories related to MM patients, healthcare, and health system, respectively (see Figure 2). Note that, while these categories are not explicitly used in the following sections, they inform the analytical presentation and writing.
	Figure 2 summarises the unmet needs and challenges related to SC manual syringe delivery, by category. These include significant treatment burden and logistical challenges for patients, labour-intensive and technically demanding processes with safety risks for HCPs, and workflow delays, drug wastage, and capacity constraints at the health system level. Using the framework illustrated in Figure 2, the following sections extend the information about the challenges and map how OBIs could potentially address them. 
	Figure 2  Framework outlining challenges and unmet needs related to standard subcutaneous manual injection delivery.
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	A critical aspect of OBI implementation is its ability to maintain therapeutic equivalence with conventional SC delivery methods. Clinical studies of anti-cancer biologics and supportive cancer therapies have demonstrated that OBIs deliver bioequivalent drug exposure compared to manual syringes (Tang et al., 2024; Wynne et al., 2025). In a real-world study with matched cohorts, medicines administered using OBIs and prefilled syringes demonstrated comparative effectiveness with the incidence of chemotherapy-associated adverse events being lower in the OBI group (McBride et al., 2021).
	A trial investigating the safety of OBIs also reported minimal skin reddening and no pain regarding device adhesion, needle insertion, and device removal (Tang et al., 2024). The incidence of immunogenicity and treatment-emergent antidrug antibodies remained similar compared to syringe injections. With adverse event rates being comparable across groups, total healthcare resource utilisation and costs for hospitalisations, emergency department visits, and pharmacy claims showed no significant differences between OBI and syringe delivery. 
	These combined outcomes position OBI as a clinically sound advancement in patient care delivery with maintained therapeutic effectiveness. However, for chronic conditions like MM, where patients face multiple treatment episodes with some requiring lifetime therapy and increasing treatment burden, elements beyond clinical outcomes demonstrate additional reasons why OBIs can enhance patient experience and support patient-centred care.
	Patient preferences have become a critical component of cancer care and shared decision-making, particularly for scenarios where patients typically receive multiple treatment combinations over extended period, such as MM (Fifer et al., 2020). Patient-clinician alignment in treatment preferences can lead to improved treatment adherence and outcomes (Umar et al., 2012). However, HCPs are often unaware of individual patient preferences, potentially underestimating the impact of treatment attributes on patients’ quality of life (Ailawadhi et al., 2025). Patients have expressed appreciation for HCPs who recommend treatment options that account for patient treatment goals and preferences (Ailawadhi et al., 2025).
	While SC administration already reduces discomfort compared with IV delivery, OBIs can further enhance patient comfort by enabling convenient hands-free administration with smaller needles. In a randomised crossover trial comparing OBIs and prefilled syringes across treatment cycles, a clear preference emerged for OBIs across all administration settings, including oncology practices, mixed locations, and home environments (Metz et al., 2021). Notably, patients on longer treatment journeys were more likely to value flexible administration modes and frequency (Fifer, Galinsky and Richard, 2020), suggesting that OBIs may be particularly relevant in later treatment stages. Interestingly, this preference was also observed in early-stage cancer patients, indicating that treatment convenience is valued across disease settings.
	The primary drivers of OBI preference were reduced time burden, fewer disruptions to daily and social activities, and greater flexibility in daily planning—benefits especially valued by patients living further away from oncology centres. Patient preference for manual SC syringes declined as travel distance increased, reflecting the growing importance of convenience over time (Metz et al., 2021). These patterns were predominantly observed in settings where both OBIs and syringes were administered in outpatient care. This pattern was also confirmed in a patient preference study assessing treatment priorities and novel therapies across Europe, Japan, and the US, where managing logistic burden proved critically important for patients. Younger patients particularly prioritised treatment convenience, considering both route and time of administration, while European patients prioritised treatments requiring limited treatment time commitment (Ailawadhi et al., 2025), both of which may be supported by OBIs.
	An international online survey of over 2,000 patients further highlighted the potential of OBIs to improve adherence among cancer patients with needle phobia (Alsbrooks and Hoerauf, 2022). High-volume SC injections often require larger needle gauges which can heighten discomfort and contribute to needle-related anxiety. This, in turn, may lead to treatment refusal or result in missed or delayed appointments. The survey found that more than 60% of patients report moderate to severe needle fear, with nearly 90% expressing preference for devices with hidden or invisible needles—a feature commonly integrated in OBIs, which also tend to use thinner and shorter needles than SC syringes via manual push (Alsbrooks and Hoerauf, 2022; Desai et al., 2025b).
	Although some patients may initially express reservations about using this category of device, these concerns were shown to decline with experience, and patients become more likely to choose OBI over syringe delivery once they gained familiarity (Metz et al., 2021). This experience-driven shift in preference suggests that OBIs offer a patient-centric solution that not only addresses lifestyle needs, but also enhances treatment experience, ultimately improving patient satisfaction and supporting sustained engagement. It also underscores the importance of clinician consultation and shared decision-making when prescribing novel administration devices. 
	Treatment adherence is a key determinant of real-world effectiveness and long-term health outcomes. In many cancers, adherence remains suboptimal due to factors such as age, polypharmacy, and high comorbidity burden-- all highly relevant in MM, where the median age at diagnosis is 70 years and complications are common (Mateos and San Miguel, 2017). A meta-analysis found that in chronic conditions, including cancer, good treatment adherence was associated with a 21% reduction in long-term mortality compared to non-adherence (Walsh et al., 2019). 
	OBIs may help address known barriers to adherence by simplifying treatment access and administration processes. A multi-centre prospective study found that adherence was higher among patients receiving supportive cancer therapy via OBIs than with prefilled syringes, indicating that OBIs may support alignment with clinical guidelines and sustained engagement with the therapy (Rifkin et al., 2022).
	As previously mentioned, time burden is a significant factor that influences treatment access and continuation. Many patients report that the time spent travelling to and waiting at treatment centres interferes with their daily lives and well-being. For example, over one-third of MM patients on maintenance reported time burden as a barrier to care (Banerjee et al., 2024). This burden can be individual-specific, disease status-specific (relating to whether patients are currently receiving active treatment or in remission), or treatment logistic-related (Di et al., 2024). As such, patient perception of time burden can directly affect their choice of treatment and even lead to refusal or discontinuation (Cytryn et al., 2023; Mian et al., 2023). In later lines of MM treatment, where disease progression and poor health status are more common, the likelihood of treatment discontinuation increases (Yong et al., 2016). Treatment refusal, though rare, has been reported in real-world European data, with patients citing reasons such as emotional exhaustion, hospitalisation requirements, and reluctance to pursue further treatment after multiple relapses (Ailawadhi et al., 2025).
	OBIs may even help mitigate these risks as healthcare systems decide to shift treatment delivery from hospital-based settings to community or even home care in the future (see, for example, UK Gov, 2025), thereby reducing the logistical burden of care. This may be especially valuable for patients who feel overwhelmed by complex treatment schedules or who face barriers to frequent travel. By enabling more flexible, less disruptive administration, OBIs have the potential to reduce both intentional and unintentional treatment delays, improve adherence, and lower the risk of treatment refusal, particularly in later treatment stages or among patients with poor functional status (although the impact in the latter might be less pronounced). Aside from the positive impacts on patient treatment burden and treatment adherence, these impacts also address existing burden experienced by HCPs and other health system challenges (explored in Section 5).
	Box 1 summarises the unmet needs associated with the SOC and how OBIs provide targeted solutions at the patient level. 
	Summary Box 1 Mapping how on-body injectors address unmet needs at the patient level. 
	REFERENCE
	HOW OBIS CAN ADDRESS CHALLENGES
	CHALLENGES AND UNMET NEEDS OF STANDARD SC SYRINGES
	(Fifer et al., 2020)
	Align with patient preferences across different treatment stages and care settings
	High treatment burden from multiple treatment episodes over a patient's lifetime
	(Fifer et al., 2020; Metz et al., 2021)
	Offer flexibility and convenience in administration, and can help reduce disruptions compared with clinic-based SC manual syringe delivery, when used in community or home settings
	Disruptions to daily activities and social life due to treatment schedules
	(Ailawadhi et al., 2025; Alsbrooks and Hoerauf, 2022; Banerjee et al., 2024; Metz et al., 2021)
	Enable mobility during drug delivery and support potential for decentralised care delivery, lessening burden of frequent care visits
	Significant logistical burden in attending treatment appointments
	(Alsbrooks and Hoerauf, 2022; Desai et al., 2025b)
	Incorporate hidden or invisible needles
	Needle-related fear and anxiety, especially with large-gauge needles
	(Rifkin et al., 2022; Walsh et al., 2019)
	Improve adherence and promote sustained patient engagement with treatment
	Suboptimal treatment adherence, particularly over long treatment durations
	5 Alleviating health system challenges and pressures with on-body injectors
	5.1 The role of healthcare professionals in cancer treatment administration
	5.2 Reducing care and workforce burden in clinical settings
	5.3 Improving health care workflow flexibility and service delivery

	HCPs, particularly pharmacy and nursing staff, play a crucial role in the preparation and administration of injectable cancer treatments (Desai et al., 2025b; a), ensuring accurate dose delivery and patient safety. To illustrate the operational challenges faced by HCPs and healthcare systems, we first outline the step-by-step processes typically involved in the conventional SC administration using syringes. We then consider how OBIs may help alleviate these challenges in subsequent sections. Figure 3 illustrates the general SC preparation and administration pathway, highlighting the key actions undertaken by pharmacy and nursing staff. The role of clinicians, primarily focused on diagnosis and prescribing, has been excluded for clarity.
	Figure 3  Preparation and administration pathway for subcutaneous syringes, adapted from (Desai et al., 2025a; b)
	/
	Note: The listed actions corresponding to each process step are non-exhaustive and intended to summarise standard practice
	Once a clinician prescribes treatment and a pharmacist reviews the prescription, pharmacy staff begin to gather the necessary materials for SC preparation, including the SC vial, syringe, transfer needle, and injection needle. A critical yet time-consuming step at this stage is warming the vial contents to room temperature, a requirement for many biologics. Depending on the product, this warming step on average can take approximately 30 minutes and, in some cases, longer, before the drug can be prepared (Biologic Meds, 2025). The main preparation process involves transferring the vial contents into a syringe under aseptic conditions using a transfer needle. The dose must then be manually set and primed, with care taken to avoid issues such as clogging. Once prepared, the syringe is transported to the clinical area, with strict attention paid to timing and temperature control due to the limited stability of reconstituted biologics, which often must be used within hours. 
	For the administration phase, nurses must exert substantial physical force using appropriate injection technique and maintain close oversight to ensure the medication is delivered safely and accurately. This entire multi-step process is time- and labour-intensive for both pharmacy and nursing teams. OBIs offer a valuable tool that could simplify or eliminate several of these burdensome steps, improving workflow efficiency and reducing the resource intensity of SC biologic administration.
	Workforce shortages, particularly among nursing staff, have become especially acute in oncology care (Challinor et al., 2020). Nurses fulfil critical, patient-facing role in administering cancer treatments while managing extensive clinical and non-clinical responsibilities. However, more than one-third of nurses involved in MM care in Europe report insufficient specialised training (Murray et al., 2018), creating a concerning gap as modern cancer therapies are increasingly complex and require enhanced skill sets (Challinor et al., 2020). 
	The technical nature of syringe-based SC administration, spanning pharmacy preparation to nurse-delivered injection, requires targeted training for both professional groups. In this context, OBIs offer a potential solution to relieve training and operational pressures. Rather than acting as a substitute for workforce competence, OBIs can serve as an effective bridge that simplifies complex tasks and streamlines workflows.
	5.2.1 Advantages in pharmacy and nursing workflow
	OBIs directly address pharmacy preparation challenges through streamlined processes. A recent HCP preference study found that pharmacists across university-affiliated hospitals, non-academic centres, and private practices rated OBI preparation as simple and easy to learn, often involving only the insertion of a vial into the transfer base (Desai et al., 2025a). This streamlined approach eliminates many complex compounding steps required for traditional syringe preparation, leading to consistent pharmacist preference for OBI systems. 
	For nursing staff, OBIs combine the convenience of prefilled autoinjectors with the volume capacity of syringe pumps, requiring minimal pre-administration preparation (Desai et al., 2025b). In a randomised crossover study, both nurses and clinicians expressed strong preference for OBIs over syringe injections after direct experience with both delivery methods (Metz et al., 2021). The reduced physical force requirements are particularly significant, as sustained manual injection of high-volume biologics can cause repetitive strain injuries, a process that can last several minutes and place considerable physical demands on nursing staff (Desai et al., 2025b).
	5.2.2 Reducing occupational hazards: chemical exposure, repetitive strain, and needlestick injuries
	Even trained professionals face considerable occupational health risks during SC syringe preparation and delivery. Given that chemotherapy and other hazardous drugs are prepared in the same production units, HCPs handling biologics for SC administration remain at risk of exposure to harmful agents through inhalation, skin contact, or accidental splashes. Pharmacists, pharmacy technicians, and nurses are particularly vulnerable, although these risks also extend to staff involved in cleaning, transportation, and waste disposal (Graeve et al., 2017). Such exposures have been associated with adverse health effects, including skin disorders and reproductive complications (Fransman et al., 2007; Valanis et al., 1993). OBIs can mitigate these risks by enabling drug administration directly from sealed, original vials, thereby reducing the need for manual handling, vial transfer, and compounding under open conditions. This closed-system design lowers the likelihood of spillage or aerosolisation during preparation and administration, significantly reducing the risk of occupational exposure to hazardous substances.
	In addition to chemical hazards, the compounding and preparation of sterile preparations require repetitive, forceful motions that may lead to musculoskeletal disorders and elevate needlestick injury risk (Desai et al., 2025a). With rising demand in service provision, both pharmacy and nursing staff face growing rates of hand-related repetitive strain injuries. 
	A meta-analysis of 42 studies involving over 36,000 nurses found an annual prevalence of work-related repetitive strain injuries exceeding 70% (Gorce and Jacquier-Bret, 2025), many stemming from injection-related activities. The financial impact is substantial, with direct and indirect costs including diagnostics, treatment, and lost productivity, reaching $50,000 to $100,000 per nurse with chronic injury (2007 estimates, unadjusted for inflation) (Gershon et al., 2007). 
	Needlestick injuries represent another major occupational concern, with prevalence rates among nurses ranging from 1.4% to as high as 80% across healthcare settings, largely reflecting underreporting in systems that rely on passive and voluntary surveillance (Lee et al., 2005). Underreporting is widespread, with fewer than half of injuries formally documented (Rezaei et al., 2017). Individual cases can cost between $51 and $5,000, depending on post-exposure management needs (Lee et al., 2005). OBIs specifically address these challenges by eliminating the sustained physical force requirements of manual injection, thereby reducing strain and injury risk for nursing staff. 
	Beyond addressing occupational safety and physical burden, OBIs reduce patient-related workload challenges. High-volume SC injections often require larger-gauge needles, which can increase patient anxiety and lead to missed or delayed appointments. In such cases, nurses must spend additional time counselling patients, adding to their clinical workload, and reducing overall care efficiency (Desai et al., 2025b). 
	OBIs address this challenge through their hidden needle design, reducing patient anxiety and the associated need for additional counselling time. The hands-free administration capability also allows patients to move freely during treatment, reducing nursing supervision requirements and enabling staff to attend to other patient care needs. These features provide a cumulative positive impact on care delivery by addressing multiple workforce challenges simultaneously. They establish a foundation for improving care delivery and capacity, optimising care efficiency and resource utilisation, and enabling the potential decentralisation of care delivery models.
	Box 2 summarises the unmet needs associated with the SOC and how OBIs provide targeted solutions at the HCP level. 
	Summary Box 2 Mapping how on-body injectors address unmet needs at the HCP level. 
	REFERENCE
	HOW OBIS CAN ADDRESS CHALLENGES
	CHALLENGES AND UNMET NEEDS OF STANDARD SC SYRINGES
	(Desai et al., 2025b; a)
	Simplify preparation by requiring only vial insertion into the device, eliminating compounding steps and improving workflow efficiency
	Time- and labour-intensive preparation and administration processes
	(Challinor et al., 2020; Desai et al., 2025b; a; Murray et al., 2018)
	Reduce training burden through ease of use, supporting quicker onboarding of staff
	Insufficient training provided for oncology staff despite technical requirements of syringe preparation and administration
	(Graeve et al., 2017)
	Utilise closed-system designs that minimise manual handling, vial transfer, and open compounding, reducing hazardous exposure risk
	Risk of exposure to hazardous agents during drug preparation and handling
	(Desai et al., 2025b; Gorce and Jacquier-Bret, 2025; Lee et al., 2005)
	Remove the need for sustained manual force during injection
	Work-related strain injuries from repetitive manual injections
	(Desai et al., 2025b; a; Guo et al., 2024)
	Eliminate the need for needle transfer and manual injection and incorporate needle safety mechanisms 
	Needlestick injuries during preparation and administration
	5.3.1 Enhancing care efficiency and expanding operation capacity 
	The preparation of SC injections faces a fundamental bottleneck in healthcare settings. Refrigerated biologics must be warmed to room temperature before administration (see Section 5.1). This process on average requires around 30 minutes and can create operational burden for pharmacy staff (Biologic Meds, 2025). Beyond the direct time cost, these warming requirements introduce uncertainty and delay into pharmacy workflows, reduce overall efficiency, and limit patient throughput capacity. The cumulative impact of warming delays becomes significant even with conservative estimates. For instance, a 15-minute warming period for just 40 patients per month results in 10 hours of accumulated waiting time, during which staff cannot proceed with drug preparation or administration. A time-and-motion study of SC injection preparation revealed that up to half of the total preparation time may be spent simply waiting for drugs to reach room temperature (Slavcev et al., 2021).
	These delays generate negative spillover effects throughout the care pathway, including increased risk of drug wastage. Reconstituted biologics are temperature-sensitive with limited stability once prepared, requiring administration within a narrow time window. When patients fail to attend appointments after preparation has begun, the combination of warming requirements and shelf-life constraints can result in unusable, discarded medication. Such wastage is costly in oncology, where biologics are frequently high-cost and paired with on-patent regimens (Hess et al., 2018; Rajangom et al., 2025).
	OBIs offer an effective solution to these inefficiencies. A study investigating biologic delivery via an OBI found that the device’s internal drug transfer mechanism, combined with the patient’s body heat, can effectively warm the drug in situ, reducing or potentially eliminating warming time requirements (Gunnerson et al., 2024). This feature enables (near-)immediate preparation without delay and helps mitigate drug wastage linked to patient no-shows. However, it is important to note that this feature is not universal across all OBI platforms.
	The operational advantage of OBIs is well-reflected in HCP preference studies. In a pharmacist-focused survey comparing OBIs to SC syringes, time savings, particularly through the elimination of warming steps, was the most frequently cited reason for preferring OBIs (Desai et al., 2025a). When pharmacists were informed that the device could eliminate warming time, 100% preferred OBIs over syringes, compared to 87% in scenarios where warming time benefits were not specified.
	Beyond time savings, OBIs also support improved dose accuracy and reduced product wastage. Traditional vial-based SC delivery often results in unnecessary product loss due to overfill and holdup volume i.e., residual drug left in syringes or vials after preparation (Warne and Mahler, 2018). OBIs are designed to minimise holdup volume and deliver precise, programmable doses directly from original vials, supporting more efficient use of expensive therapies.
	OBIs also provide greater flexibility in preparation location. Unlike traditional syringe-based injections, which typically require compounding in sterile pharmacy environments, some OBIs can be prepared and activated chairside by trained nurses (Desai et al., 2025b). This capability alleviates pressure on pharmacy departments, which are increasingly strained by staffing shortages and rising compounding demands, while improving clinic efficiency by bringing drug preparation closer to the point of care. 
	This decentralisation is particularly valuable given the well-documented risks and operational complexities of sterile compounding. Errors such as incorrect dosing, contamination, improper labelling, or inappropriate needle sizing can lead to treatment delays, near-miss events, or direct patient harm (Zhou et al., 2014). These mistakes carry significant clinical and financial implications, especially in oncology where treatments are high-cost, time-sensitive, and often part of tightly sequenced regimens.
	By simplifying preparation and administration pathways, OBIs reduce procedural variability and ease HCP workload through consistent, controlled delivery. Many OBI platforms allow direct use of original drug vials with automated filling capabilities, enabling HCPs to multitask or attend to other responsibilities during preparation. Collectively, these features support greater workflow flexibility, expand care delivery capacity, and promote more efficient utilisation of both human and material resources. 
	5.3.2 Supporting workforce sustainability and enabling care decentralisation
	The benefits of OBIs at the individual patient and HCP levels aggregate to generate broader health system value. By simplifying drug preparation and administration process, reducing manual handling requirements, and lowering occupational hazard risks, OBIs help alleviate the cumulative physical and psychological burden placed on frontline healthcare staff. These efficiencies support workforce sustainability, an increasingly critical concern amidst ongoing staff shortages, rising treatment complexity, and growing healthcare demands (Dixon-Woods et al., 2024).
	Nurse burnout carries well-documented implications for health system functioning, including increased absenteeism, staff turnover, medication errors, and overall reductions in care quality (Teng et al., 2010). Although all HCPs face burnout risks, rates are particularly elevated among nurses, especially those working in oncology. Across clinical settings, nursing staff consistently reported that transitioning to OBIs reduced their workload, freed up time, and alleviated stress (Desai et al., 2025b), potentially improving job satisfaction and retention rates.
	Payer and provider preferences align with these workforce-related benefits. In semi-structured interviews, payers expressed a generally positive perception of novel OBI devices, citing advantages such as simplicity, ease of use, convenience, improved treatment adherence, compact design, and the potential to alleviate needle phobia (Desai, Kenney and Pezalla, 2024). From a scheduling perspective, over one-third of German clinicians prescribing a supportive cancer therapy reported selecting same-day administration using OBIs rather than SC syringes, primarily to avoid requiring return visits (Brett Hauber et al., 2018). Although clinician preference for OBIs is largely shaped by past experiences and practice patterns, these choices highlight recognition of OBIs’ potential to ease capacity constraints and support more efficient use of infusion centre resources.
	Preferences for administration flexibility and reduced in-clinic demands reflect a broader policy shift towards decentralised care delivery. National health strategies such as the UK’s 10-Year Cancer Plan and France’s Haute Autorité de Santé’s 2025-2030 Strategic Project, and Spain’s Global Health Strategy 2025-2030 exemplify this trend (HAS, 2025; Ministerio de Sanidad, 2025; UK Gov, 2025), emphasising more efficient, patient-centred care delivery models. 
	While OBI use for home administration typically depends on associated medication licensing, payers acknowledged their potential to support future transitions toward community-based and, where appropriate, home-based care (Desai, Kenney and Pezalla, 2024). As healthcare systems increasingly prioritise capacity optimisation and resource efficiency, the value proposition of OBIs is likely to strengthen substantially. 
	Box 3 summarises the unmet needs associated with the SOC and how OBIs provide targeted solutions at the health system level. 
	Summary Box 3 Mapping how on-body injectors address unmet needs at the health system level. 
	REFERENCE
	HOW OBIS CAN ADDRESS CHALLENGES
	CHALLENGES AND UNMET NEEDS OF STANDARD SC SYRINGES
	(Desai et al., 2025a; Gunnerson et al., 2024)
	Internal drug transfer and on-body warming from patient body heat can reduce or eliminate pre-administration warming time, enabling near-immediate preparation and reducing drug wastage from patient no-shows1
	Biologics warming requirements introduce uncertainty and delays in pharmacy workflows. This can contribute to negative spillover effects, including increased drug wastage, as reconstituted biologics have limited stability once prepared
	(Warne and Mahler, 2018)
	Allow direct drug administration from original vials
	Product loss due to residual drug volume in traditional vial-based SC delivery
	(Desai et al., 2025a)
	Enable chairside preparation and activation by trained nurses, alleviating pharmacy workload and improving clinic efficiency
	Reliance on compounding in sterile pharmacy environments, adding pressure to already strained pharmacy capacity
	(Desai et al., 2025b; Teng et al., 2010)
	Reduce HCP workload and stress by simplifying preparation and aligning with HCP preferences (clinicians, nurses, and pharmacy staff)
	Existing physical and emotional burden on HCPs, contributing to stress and reduced efficiency
	(HAS, 2025; Ministerio de Sanidad, 2025; UK Gov, 2025),
	Support decentralised care models by enabling administration in community-based or home settings
	Centralised care delivery limits flexibility and patient access
	1 Note that drug warming mechanisms may be present in certain OBIs but are not universal across all platforms.
	Building on the analytical framework outlining unmet needs associated with existing drug administration (Figure 2) and the explored impacts of OBIs, we summarise the identified potential benefits of OBIs across patients, HCPs, and health systems, based on the literature, in Figure 4. These are compared with SC syringe injections, which represent the current SOC.
	Figure 4   The potential benefits associated with on-body injectors (OBI) in cancer care, compared to standard subcutaneous manual syringe injections.
	/
	*The bioequivalent dose delivery of OBIs is compared to manual subcutaneous syringe injections.
	6 Future directions for administration innovation
	6.1 Barriers to adoption of novel delivery devices in cancer care
	6.2 Capturing the full value of administration devices
	6.3 Policy outlook: advancing anti-cancer therapy delivery

	This research identifies that OBIs, as innovative administration devices, can unlock the full value of SC delivery in oncology. However, despite their clinical and potential benefits, the adoption of OBIs and similar devices is hindered by structural barriers and misaligned incentives across healthcare systems. 
	One major barrier is the additional costs of the device component, which often leads to restrictive reimbursement criteria and limited funding pathways (Tanenbaum and Commissariat, 2022). These constraints influence clinician prescribing behaviour and reduce uptake. This challenge is compounded by healthcare budget silos where device costs may be borne by a specific provider sector (e.g., oncology departments), while the broader health system benefits including reduced workload, improved adherence, and fewer hospital visits, are neither adequately captured nor rewarded. In fact, payer do not always view OBI as an integrated component of the medicine and may therefore fail to account for the full value of a drug-device combination (Desai, Kenney and Pezalla, 2024). This includes overlooking healthcare costs and cost savings beyond the medicine and device price when comparing the product with other SC delivery methods. This limited perspective fails to account for the comprehensive value proposition that OBIs offer across the care continuum.
	These cost concerns further complicate reimbursement and adoption. Clinical uptake of device components may lag behind their paired medicine because devices typically require distinct reimbursement and coding pathways (CMS, 2024). Healthcare providers may hesitate to prescribe newly launched devices that lack specific billing or procedure codes, delaying patient access even when the drug is already approved and reimbursed. The time required to establish these codes can extend reimbursement timelines and time to adoption. Beyond these procedural delays, drug-device combinations face regulatory and health technology assessment (HTA) requirements, including data on component compatibility and human factors such as user experience (FDA, 2024; Schneider, 2023), alongside standard clinical and economic evidence, adding further time and uncertainty prior to launch.
	A related challenge lies in the value assessment of drug-device combinations. Depending on the marketing authorisation and whether the OBI is supplied exclusively with the drug or separately, such combinations may or may not be classified as single integral products (EMA, 2019). In both cases, similarly to combination therapies, demonstrating the added value of OBIs within traditional cost-effectiveness frameworks is difficult and not explicitly delineated by most HTA agencies (Briggs et al., 2025; NICE, 2023). This creates challenges for reimbursement and pricing, particularly when the paired medicine is already priced near the payer’s willingness-to-pay threshold, leaving limited economic headroom for add-on technology such as administration devices (Briggs et al., 2025). This is a challenge that is more likely to arise in countries using cost-effectiveness analyses (and more specifically the QALY metric) in reimbursement decisions, such as the UK. Unlike combination medicines that may offer additive or synergistic therapeutic effects, delivery devices are often viewed as ancillary components and less impactful on clinical outcomes such as cancer progression or survival, making them more vulnerable to undervaluation.
	Yet, OBIs are specifically engineered for compatibility with particular formulations and designed to enhance both patient and HCP experiences. The non-clinical benefits they provide such as improved treatment experience, ease of use, and reduced occupational risk, are inadequately reflected in current evaluation frameworks. Without accounting for patient and HCP preferences, the full value of these technologies remains under-recognised.
	The challenges of valuing novel administration technologies are not unique to OBIs. Traditional HTA frameworks tend to focus heavily on survival and disease progression endpoints, often overlooking non-health benefits that matter significantly to patients, HCPs, and health systems (Mundy et al., 2024; Syeed et al., 2022).
	As highlighted throughout this report, compared with conventional SC syringe administration, OBIs accommodate high-volume formulations, enable automated, hands-free delivery, and incorporate features that improve patient comfort and safety.  These include smaller, shorter, and concealed needles, as well as retractable safety mechanisms. Such design elements can significantly enhance patient experience, reduce needle-related anxiety, improve treatment adherence, and minimise disruptions to daily activities. For HCPs, OBIs simplify both preparation and administration processes, reduce care burden and time requirements, and lower the risk of physical strain and occupational injuries. In turn, these benefits might contribute to improved job satisfaction, reduced absenteeism, and greater clinic efficiency.
	At the health system level, OBIs offer potential to streamline workflows, expand treatment capacity, and enable care decentralisation, particularly important in resource-constrained settings. These capacity-enhancing efficiencies contribute to healthcare sustainability and may improve cost-effectiveness. However, they are rarely captured in traditional economic evaluations, which tend to prioritise direct clinical outcomes.
	A recent German position paper (Piontek and Stockert, 2023) highlights the urgent need for capacity-enhancing innovations to address hospital workforce and infrastructure shortages. Promoting their adoption will require changes at multiple levels—including more comprehensive definitions of value, recognition of pathway-wide effects, and explicit consideration of opportunity costs.
	To address this evaluation gap, value assessment frameworks must evolve to incorporate broader dimensions of value—such as staff workload, caregiver impact, organisational efficiency, and patient preferences. Without this shift, high-impact technologies risk being systematically undervalued, particularly in oncology, where the use of innovative delivery devices remains limited (Guo et al., 2024). This points to a promising line of research focused on better integrating capacity-enhancing technologies into HTA and policy decision-making.
	Despite current undervaluation of novel administration technologies, emerging trends suggest growing recognition of their importance. Regulatory approvals of biologic-device combination products are increasing (Guo et al., 2024), and new studies are beginning to evaluate not only therapeutic efficacy but also the delivery and operational aspects of cancer treatment. This reflects a paradigm shift towards understanding how treatment experience, convenience, and workflow optimisation impact real-world outcomes and health system performance.
	Research into SC formulation has highlighted not just the pharmacological innovations in biologics but also the practical challenges of preparation, administration, and integration into clinical pathways. As more SC alternatives to IV administration enter the oncology pipeline, there is increasing urgency to consider delivery innovations as integral components of holistic cancer care—encompassing workflow optimisation, capacity management, and HCP resource use.
	Decision-makers including payers and healthcare providers share responsibility for ensuring that value assessments of administration technologies are comprehensive and that innovations receive adequate recognition and reimbursement. HTA bodies can support this shift by expanding value frameworks to incorporate impact on care capacity, patient-centric outcomes, and operational considerations. Such efforts will help create a more supportive reimbursement and policy environment that promotes investment in high-value delivery technologies, while recognising the preferences of patients, carers, and HCPs in cancer treatment design and implementation.
	While SC formulations currently represent a smaller share of oncology medicines compared to IV counterparts, this is expected to change. As the portfolio of SC biologics expands, the role of novel administration technologies will grow in parallel, extending their benefits across a broader range of cancer types and care settings. Leveraging these delivery innovations strategically can shape more efficient and sustainable cancer care systems for the future.
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	Searches were conducted in Embase, Ovid MEDLINE, and Ovid Nursing Database.  
	The search strategy followed a two-part approach. Search one addressed research question 1, aiming to identify the current standard-of-care and treatment pathways for multiple myeloma (MM) and the associated challenges, across the geographical scope. Search two addressed research questions 2 and 3, aiming to capture the impacts of adopting on-body injectors (OBI) in cancer care.
	The strategy was developed using the PICO (Population, Intervention, Comparator, Outcome) framework. The Intervention component related to OBIs was separated from the main PICO construction, as its inclusion would have excluded many relevant articles not explicitly using OBI-related terms but still addressing the other components. 
	Two distinct sets of exclusion criteria were applied. For the first search identifying the current MM drug delivery landscape, we excluded articles that were not peer-reviewed, unrelated to MM, outside the geographical scope, or did not focus on SOC or associated unmet needs. For the second search exploring how OBIs can address identified challenges, we excluded articles that were not peer-reviewed, unrelated to cancer, focused solely on clinical efficacy assessments, irrelevant to device technology, or only explored cost- and funding-related aspects of the device.   
	Search one: 
	(multiple myeloma OR Kahler* disease OR myelomatosis OR monoclonal gammopathy OR ((plasma cell) adj2 (myeloma OR dyscrasia* OR malignan*))) AND
	((administ*) adj2 (drug* OR treatm* OR infusion) OR (resource adj1 (us* OR utili$ation)) OR ((care OR treatment OR clinical) adj2 (pathway OR guideline OR pattern)) OR patient journey OR standard adj2 care OR current practice) AND 
	(challeng* or limitation* or barrier* or gap*) AND 
	(adherence OR time OR (care adj2 time) OR efficien* OR communicat* OR (wait* adj2 time?) OR needs OR workload OR wastage OR constitution* OR risk* OR nurs* OR hospital) OR (needle* OR syringe* OR injection* OR intravenous OR *cutaneous) adj3 (anxious OR anxiety OR fear* OR reject*) AND
	(United Kingdom OR UK OR England OR Scotland OR Wales OR France OR Germany OR Italy OR Spain OR Europe*)
	Search two: 
	(on-body inject* OR on-body delivery system)
	Table 2   Illustration of searches
	To supplement the information retrieved from peer-reviewed publications (Appendix A), we also did a targeted review of grey literature exploring the following sources: 
	1. The Clinical Journal of Oncology Nurses
	2. The International Myeloma Foundation Nurse Leadership Board
	3. Multiple Myeloma Europe guidance
	4. European Society for Medical Oncology (ESMO) guidance
	5. National Institute for Health and Care Excellence (NICE) guidance
	Figure 5  PRISMA flow diagram illustrating study inclusion.
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